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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the substrate for the thin film magnetic heads with which it has the 1st 



parallel principal plane and 2nd parallel principal plane mutually, and the 
electrical and electric equipment / magnetic transducer component is arranged at 
said 1st principal plane side, 

The substrate for the thin film magnetic heads with which identification 
information is recorded on the 1st [ of said substrate ] principal plane side. 
[Claim 2] 

Said identification information is a substrate for the thin film magnetic heads 
according to claim 1 which includes the information on a proper in said substrate. 
[Claim 3] 

Said identification information is a substrate for the thin film magnetic heads 
according to claim 1 or 2 to which information which is recorded on two or more 
fields by the side of the 1st [ of said substrate ] principal plane, and is different for 
said every field is assigned. 
[Claim 4] 

Each of two or more of said fields is a substrate for the thin film magnetic heads 
according to claim 3 arranged so that the different thin film magnetic head after 
division of said substrate may be constituted. 
[Claim 5] 

The substrate for the thin film magnetic heads given in either of claims 1-4 by 
which the alignment mark is formed in said substrate. 
[Claim 6] 

The substrate for the thin film magnetic heads given in either of claims 1-5 
equipped with the insulator layer formed so that the 1st principal plane of said 
substrate might be covered. 
[Claim 7] 

Said identification information is a substrate for the thin film magnetic heads 
according to claim 6 currently recorded on the front face of said substrate, and/or 
the interior of said insulator layer. 
[Claim 8] 

The front face of said insulator layer is a flat substrate for the thin film magnetic 



heads according to claim 6 or 7. 
[Claim 9] 

Said insulator layer is a substrate for the thin film magnetic heads given in either 
of claims 6-8 currently formed from the alumina. 
[Claim 10] 

Said identification information is a substrate for the thin film magnetic heads 
given in either of claims 1-9 currently expressed with the pattern of the crevice 
formed in the 1st principal plane of said substrate, and/or heights. 
[Claim 11] 

Said identification information is a substrate for the thin film magnetic heads 
given in either of claims 1-9 currently expressed with the metal pattern arranged 
at the 1st [ of said substrate ] principal plane side. 
[Claim 12] 

Said substrate is a substrate for the thin film magnetic heads given in either of 
claims 1-11 currently formed from the alumina titanium carbide. 
[Claim 13] 

Said identification information is a substrate for the thin film magnetic heads 
given in either of claims 1-12 currently recorded on the location at which the light 
irradiated by said substrate in said 1st principal plane in order to read said 
identification information can arrive. 
[Claim 14] 

The information assigned to each of two or more of said fields is a substrate for 
the thin film magnetic heads according to claim 3 or 4 currently recorded in the 
record section of the magnitude contained to a 300micrometerx300micrometer 
rectangle field. 
[Claim 15] 

The thickness of said substrate is a substrate for the thin film magnetic heads 
given in either of 400-micrometer or more claims 1-14 which are 1200 
micrometers or less. 
[Claim 16] 



The chip substrate divided into either of claims 1-15 from the substrate for the 
thin film magnetic heads of a publication, 

The electrical and electric equipment / magnetic transducer component formed 
on said chip substrate, 
Preparation ************ m 
[Claim 17] 

The magnetic head equipped with the chip substrate divided into either of claims 
1-15 from the substrate for the thin film magnetic heads of a publication, and the 
electrical and electric equipment / magnetic transducer component formed on 
said chip substrate, 

The record medium which has the magnetic-recording film on which informational 
record/playback are performed by said magnetic head, 
The motor which drives said record medium, 
Preparation ********** driving gear. 
[Claim 18] 

It is the manufacture approach of the substrate for the thin film magnetic heads 
that identification information is recorded, 

The process which prepares the ceramic substrate for the thin film magnetic 
heads which has the 1st parallel principal plane and 2nd parallel principal plane 
mutually, and by which the electrical and electric equipment / magnetic 
transducer component is arranged at said 1st principal plane side, 
The process which records said identification information on said 1st principal 
plane side of said substrate, 

The process which deposits an insulator layer so that the field where said 
identification information is recorded on said 1st principal plane side of said 
substrate may be covered, 

The manufacture approach of the ****** thin film magnetic head. 
[Claim 19] 

Said identification information is the manufacture approach according to claim 18 
recorded on the location at which the light irradiated by said substrate in said 1st 



principal plane in order to read said identification information can arrive. 
[Claim 20] 

The process which records said identification information, 

The process which forms the mask which has the pattern which specifies said 

identification information on said 1st principal plane, 

The process which etches the field which is not covered with said mask among 
said 1st principal plane, 

The manufacture approach given in ****** claims 18 or 19. 
[Claim 21] 

The process which forms a thin film on said 1st principal plane is included further, 
The process which records said identification information, 
The process which forms the mask which has the pattern which specifies said 
identification information on said thin film, 

The process which etches the field which is not covered with said mask among 
said thin films, 

The manufacture approach given in ****** claims 18 or 19. 
[Claim 22] 

Said mask is the manufacture approach according to claim 19 or 21 formed from 
a photoresist. 
[Claim 23] 

The process which records said identification information is the manufacture 
approach including the process which forms the metal layer which has the 
pattern which specifies said identification information on said 1st principal plane 
according to claim 18 or 19. 
[Claim 24] 

The manufacture approach given in either of claims 18-23 which form an 
alignment mark in the process which records said identification information. 
[Claim 25] 

The manufacture approach given in either of claims 18-24 including the process 
which carries out flattening of the front face of said insulator layer. 



[Claim 26] 

The flat-surface roughness of the front face where flattening of said insulator 
layer was carried out is the manufacture approach according to claim 25 which is 
2nm or less. 
[Claim 27] 

Said insulator layer is the manufacture approach given in either of claims 18-26 
currently formed from the alumina. 
[Claim 28] 

The manufacture approach given in either of claims 18-26 which include further 
the process which grinds the 2nd principal plane of said substrate and makes 
said substrate thin. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the substrate for the thin film magnetic heads with which 
identification information was recorded, and its manufacture approach. Moreover, 



this invention relates to the record-medium driving gear equipped with the 
magnetic head in which various transducers were formed on the above- 
mentioned substrate for the thin film magnetic heads, and the magnetic head 
concerned. 
[0002] 

[Description of the Prior Art] 

In recent years, the thin film magnetic head which consists of various 
configurations is used for the magnetic-head slider used for hard disk drive 
(HDD) equipment, tape storage equipment, flexible disk drive (FDD) equipment, 
etc. As a substrate used for such the thin film magnetic head, the sintered 
compact substrate which consists of a presentation of an aluminum203-TiC 
system, a SiC system, Zr02 system, etc. is used. 
[0003] 

Drawing 1 (a) shows the typical thin film magnetic-head slider 10. The truck side 
of this magnetic-head slider 10 has two side rails 1 1 which counter on the 
surface of a magnetic disk, and the field in which these side rails 11 are formed 
may be called an air bearing side (ABS). In the condition that the side rail 11 of 
the magnetic-head slider 10 pushes a magnetic-disk front face lightly by the head 
suspension, when high-speed rotation of the magnetic disk is carried out by a 
motor etc., the layer of the air made on a magnetic-disk front face will enter 
directly under [ air bearing side ] a slider 10, and will raise the magnetic-head 
slider 10 slightly. In this way, as the magnetic-head slider 10 "flies" near the front 
face of a magnetic disk, it can perform record/playback actuation. 
[0004] 

The thin film 12 for performing a magnetic interaction by Hazama with record 
media, such as a magnetic disk, has accumulated on the end side of the 
magnetic-head slider 10. Since the electrical and electric equipment / magnetic 
transducer component is constituted, a thin film 12 is used. On the other hand, in 
order to check a product kind, the identification information 13, such as a 
recognition number, is stamped on other end faces of the magnetic-head slider 



10. The method of stamping identification information 13 on a sintered compact 

substrate is indicated by the patent reference 1-3 etc. 

[0005] 

In addition, when record media, such as a magnetic disk, rotate, in case the 
magnetic-head slider 10 flies, the end face of the side which the thin film 12 of 
the magnetic-head slider 10 has deposited approaches a record medium, and 
the magnetic head slider 10 takes the leaning posture so that the end face on 
which identification information 13 is recorded may separate from a record 
medium most. The air current which flows along an air bearing side (ABS) flows 
to the end-face side (trailing-edge side) in which the thin film 12 is formed from 
the end-face side (leading edge side) on which identification information 13 is 
recorded. 
[0006] 

The magnetic-head slider 10 is produced by dividing the Bar 20 into much chips, 
after starting Bar 20 as shown in drawing 1 (b) from the sintered compact 
substrate 1 as shown in drawing 1 (c). The sintered compact substrate 1 has the 
1st parallel principal plane (field by the side of a leading edge) and 2nd parallel 
principal plane (field by the side of a trailing edge) mutually. For convenience, 
suppose that the 1st principal plane is called "the front face (top face) of a 
substrate", and the 2nd principal plane is called "the rear face (bottom face) of a 
substrate" on these specifications. 
[0007] 

The end face 4 of the sintered compact substrate 1 shown in drawing 1 (c) is in 
physical relationship parallel to the air bearing side of the magnetic-head slider 
10 shown in drawing 1 (a). 
[0008] 

While the thickness (equivalent to die-length L of the magnetic-head slider 10) of 
the sintered compact substrate 1 becomes thin as the dimension of a thin film 
head benefits small the formation of small lightweight of electronic equipment, 
thickness T (equivalent to the height of the magnetic-head slider 10) of each bar 



20 is also becoming thin. For example, in the case of the magnetic-head slider 
called a pico slider, L is about 1.2mm and T is about 0.3mm. Thus, naturally it is 
necessary to also make small size of the alphabetic character which should be 
recorded on the miniaturized magnetic-head slider. 
[0009] 

Conventionally, the laser marking method is widely used for record of 
identification information 13. When based on the laser marking method, the 
identification information 13 shown in drawing 1 (a) and drawing 1 (b) is recorded 
to the rear face 3 of the substrate 1 in the wafer condition before being divided 
into each bar 20. The laminating of the various thin films 12, such as an insulator 
layer and a magnetic film, will be carried out to the front face 2 of a substrate 1 
after a marking process. 
[0010] 

Next, the conventional laser marking method is explained briefly, referring to 

drawing 2 . 

[0011] 

By the laser marking method, the laser beam 6 which it converged with the lens 5 
is irradiated to the rear face 3 of the sintered compact substrate 1 , and by it, the 
exposure part of a substrate 1 is heated quickly and evaporated, while a small 
crevice is formed in the rear face 3 of a substrate 1 at this time, the sintered 
compact ingredient which constituted the substrate 1 disperses around, and that 
part is boiled again and adheres to a substrate 1 . By scanning the rear face 3 of 
a substrate 1 by the laser beam 6, the flat-surface pattern of a crevice can be 
drawn on arbitration. If crevice patterns, such as an English character, a figure, 
or a bar code, are formed, the various identification information 13 can be written 
in the location of the arbitration of a substrate 1. 
[0012] 

Drawing 3 shows typically the substrate cross section after performing marking to 
the sintered compact substrate 1 by the conventional laser marking method. This 
sectional view is created based on the actually taken scanning electron 



microscope (SEM) photograph. As shown in this drawing, the deep crevice 30 is 
formed in the front face of a substrate 1 of the exposure of a laser beam. The 
depth of the crevice measured along the direction of an arrow head a from the 
substrate rear face is 30-50 micrometers. Heights (weld flash) 31 are formed in 
the edge of a crevice. The height of the weld flash 31 measured along the 
direction of an arrow head b is several micrometers. The width of face of a 
crevice is about 20 micrometers. 
[0013] 

[Patent reference 1] 
JP,9-81922,A 
[Patent reference 2] 
JP,10-134317,A 
[Patent reference 3] 
JP,1 1-126311, A 
[0014] 

[Problem(s) to be Solved by the Invention] 

However, according to the conventional laser marking approach, it dust-ized at 
the back process, and the high debris of a possibility of becoming contamination 
occurred by laser radiation, and there were troubles, such as being adsorbed and 
accumulated, in marking Mizouchi etc. 
[0015] 

Drawing 3 shows typically the substrate cross section after performing marking to 
the sintered compact substrate 1 by the conventional laser marking method. This 
sectional view is created based on the actually taken scanning electron 
microscope (SEM) photograph. As shown in this drawing, the deep crevice 30 is 
formed in the front face of a substrate 1 of the exposure of a laser beam. The 
depth of the crevice measured along the direction of an arrow head a from the 
substrate rear face is 30-50 micrometers. Heights (weld flash) 31 are formed in 
the edge of a crevice. The height of the weld flash 31 measured along the 
direction of an arrow head b is several micrometers. The width of face of a 



crevice is about 20 micrometers. 
[0016] 

Much particle 32 has adhered to the deep crevice 30 formed of the laser beam 
exposure. Although particle 32 does not necessarily have the configuration of a 
"particle", on this application specifications, it will be expressed as "particle" for 
simplification. In order to remove such particle 32 from a substrate 1 , it is 
necessary to carry out long duration activation of the washing processes, such as 
ultrasonic cleaning, after a marking process. However, it was difficult to fully 
remove the particle 32 which entered the deep location of the deep crevice 30. 
[0017] 

If a lot of particle 32 occurs at a marking process, although it distributed in the 
penetrant remover among the particle 32, a part may carry out the reattachment 
also to the field (front face 2) of the side which omits the laser beam exposure of 
a substrate 1. When such reattachment arises and insulating thin films, such as 
alumina film, are deposited on the front face 2 of a substrate 1 , a possibility that 
particle 32 may be incorporated is in the insulator layer. Moreover, before 
depositing a magnetic thin film on this insulating thin film, local exfoliation of an 
insulating thin film arises with particle 32, and the front face of an insulating thin 
film also has a possibility that a pinhole may be formed into an insulating thin film, 
when particle 32 is incorporated in the insulating thin film, since it graduates. If 
the part to which the thickness of an insulating thin film became thin substantially 
by existence of particle 32 is made even when a pinhole is not formed even if, 
the insulation of the insulating thin film in the part may fall. Furthermore, if the 
marking part on the rear face of a substrate functions as a source of dust even if 
incorporation of the particle to the inside of such an insulator layer does not arise, 
the yield will fall in subsequent various processes, and it will be thought that the 
dependability of the final product itself also worsens. 
[0018] 

Moreover, the distance of the porcelain head and record medium (disk) at the 
time of R/W actuation is becoming still smaller, and existence of slight particle 



may also lead to the error of HDD equipment of operation as the memory 
capacity of HDD equipment increases in recent years. Therefore, if the crevice 
formed in the substrate rear face carries out the trap of the dust in order to record 
identification information, since it will become a source of dust during 
record/playback actuation, there is a possibility that the dependability of record- 
medium driving gears, such as HDD equipment, may fall remarkably. 
[0019] 

This invention is made in view of this situation, and the main purpose is in 
offering the substrate for the thin film magnetic heads with which the part which 
recorded identification information does not serve as a source of dust, and its 
manufacture approach. 
[0020] 

[Means for Solving the Problem] 

The substrate for the thin film magnetic heads by this invention has the 1st 
parallel principal plane and 2nd parallel principal plane mutually, it is the ceramic 
substrate for the thin film magnetic heads by which the electrical and electric 
equipment / magnetic transducer component is arranged at said 1st principal 
plane side, and identification information is recorded on the 1st [ of said 
substrate ] principal plane side. 
[0021] 

In the desirable operation gestalt, said identification information includes the 

information on a proper in said substrate. 

[0022] 

It sets in a desirable operation gestalt, and said identification information is 
recorded on two or more fields by the side of the 1st [ of said substrate ] principal 
plane, and different information for said every field is assigned. 
[0023] 

In the desirable operation gestalt, each of two or more of said fields is arranged 
so that the different thin film magnetic head after division of said substrate may 
be constituted. 



[0024] 

The alignment mark is formed in said substrate in the desirable operation gestalt. 
[0025] 

In the desirable operation gestalt, it has the insulator layer formed so that the 1st 

principal plane of said substrate might be covered. 

[0026] 

In the desirable operation gestalt, said identification information is recorded on 
the front face of said substrate, and/or the interior of said insulator layer. 
[0027] 

In a desirable operation gestalt, the front face of said insulator layer is flat. 
[0028] 

In the desirable operation gestalt, said insulator layer is formed from the alumina. 
[0029] 

Said identification information is expressed by the pattern of the crevice formed 
in the 1st principal plane of said substrate, and/or heights in the desirable 
operation gestalt. 
[0030] 

Said identification information is expressed in the desirable operation gestalt by 
the metal pattern arranged at the 1st [ of said substrate ] principal plane side. 
[0031] 

In the desirable operation gestalt, said substrate is formed from the alumina 

titanium carbide. 

[0032] 

In the desirable operation gestalt, in said 1st principal plane, in order to read said 
identification information, it is recorded on the location at which the light 
irradiated by said substrate can arrive. 
[0033] 

In the desirable operation gestalt, the information assigned to each of two or 
more of said fields is recorded in the record section of the magnitude contained 
to a 300micrometerx300micrometer rectangle field. 



[0034] 

In a desirable operation gestalt, the thickness of said substrate is 400 

micrometers or more 1200 micrometers or less. 

[0035] 

The magnetic head of this invention is equipped with the chip substrate divided 
from the substrate for the thin film magnetic heads of one of the above, and the 
electrical and electric equipment / magnetic transducer component formed on 
said chip substrate. 
[0036] 

The record-medium driving gear of this invention is equipped with the magnetic 
head equipped with the chip substrate divided from the substrate for the thin film 
magnetic heads of one of the above, and the electrical and electric equipment / 
magnetic transducer component formed on said chip substrate, the record 
medium which has the magnetic-recording film on which informational 
record/playback are performed by said magnetic head, and the motor which 
drives said record medium. 
[0037] 

The manufacture approach of the thin film magnetic head of this invention is the 
manufacture approach of the substrate for the thin film magnetic heads that 
identification information is recorded. The process which prepares the ceramic 
substrate for the thin film magnetic heads which has the 1st parallel principal 
plane and 2nd parallel principal plane mutually, and by which the electrical and 
electric equipment / magnetic transducer component is arranged at said 1st 
principal plane side, The process which records said identification information on 
said 1st principal plane side of said substrate, and the process which deposits an 
insulator layer so that the field where said identification information is recorded 
on said 1st principal plane side of said substrate may be covered are included. 
[0038] 

In a desirable operation gestalt, in said 1st principal plane, said identification 
information is recorded on the location at which the light irradiated by said 



substrate can arrive, in order to read said identification information. 
[0039] 

In a desirable operation gestalt, the process which records said identification 
information includes the process which forms the mask which has the pattern 
which specifies said identification information on said 1st principal plane, and the 
process which etches the field which is not covered with said mask among said 
1st principal plane. 
[0040] 

In a desirable operation gestalt, the process which records said identification 
information, including further the process which forms a thin film on said 1st 
principal plane includes the process which forms the mask which has the pattern 
which specifies said identification information on said thin film, and the process 
which etches the field which is not covered with said mask among said thin films. 
[0041] 

In a desirable operation gestalt, said mask is formed from a photoresist. 
[0042] 

In a desirable operation gestalt, the process which records said identification 
information includes the process which forms the metal layer which has the 
pattern which specifies said identification information on said 1st principal plane. 
[0043] 

In a desirable operation gestalt, an alignment mark is formed in the middle of the 

process which records said identification information. 

[0044] 

In a desirable operation gestalt, the process which carries out flattening of the 

front face of said insulator layer is included. 

[0045] 

In a desirable operation gestalt, flat-surface roughness of the front face where 
flattening of said insulator layer was carried out is set to 2nm or less. 
[0046] 

In the desirable operation gestalt, said insulator layer is formed from the alumina. 



[0047] 

In a desirable operation gestalt, the 2nd principal plane of said substrate is 
ground and the process which makes said substrate thin is included further. 
[0048] 

[Embodiment of the Invention] 

The substrate for the thin film magnetic heads by this invention has the 
description at the point that identification information is recorded on the side 
[ front face / (the 1st principal plane) /, i.e., the magnetic film by which patterning 
was carried out is arranged, / the side / of a substrate ] (trailing-edge side). 
[0049] 

In this invention, since the concave heights expressing identification information 
are formed in the substrate front-face side, the crevice which particle may enter 
does not exist in the rear face of a substrate. Moreover, before forming the 
component (transducer component) which performs record/playback of data to a 
record medium, an insulator layer with a flat front face (for example, alumina film) 
is formed in the front face of a substrate. After the front face of a substrate is 
covered with such an insulator layer, it is lost that particle enters into the 
irregularity expressing identification information, and cleanliness improves. 
[0050] 

Moreover, it becomes possible to avoid decline in the rate of reading resulting 
from a production process, without the level difference of the irregularity 
expressing identification information becoming small by attrition or etching in the 
middle of the production process of the thin film magnetic head, since 
identification information is covered by the insulator layer. 
[0051] 

Furthermore, according to this invention, after forming a component (the 
electrical and electric equipment / magnetic transducer component), a terminal, 
etc. for record/playback of data in the front-face side of a substrate, even if it 
makes a substrate thin by grinding the rear face (the 2nd principal plane) of a 
substrate, identification information does not disappear. 



[0052] 

Identification information is recorded on the location (for example, location in 
which the member which can intercept light, such as electrical and electric 
equipment / magnetic transducer component, is not formed) at which the light 
(reading light) irradiated by the substrate can arrive, in order to read identification 
information. Since identification information is expressed by the pattern whose 
line breadth is about several micrometers, it can be managed by it even if the 
area of a field required for record of identification information is small. For this 
reason, also in the substrate front face in which the magnetic film by which 
patterning was carried out, a terminal, etc. are formed, since identification 
information is recorded, it is possible to secure a free area. 
[0053] 

Hereafter, the desirable operation gestalt of the substrate for the thin film 

magnetic heads by this invention is explained. 

[0054] 

With this operation gestalt, the ceramic substrate which sintered the powder 
which consisted of at least two kinds of particles from which an etching rate 
differs under specific etching conditions is used as a substrate with which 
identification information is recorded. The ceramic substrate which specifically 
consists of aluminum203-TiC system ceramics (alumina titanium carbide) which 
consisted of aluminum203 and two kinds of ingredients of TiC is used. The 
ceramics formed from two or more sorts of compounds chosen from the group 
which consists of an aluminum oxide, alumimium nitride, oxidization silicon, 
silicon nitride, a zirconium dioxide, zirconium nitride, silicon carbide, titanium 
carbide, titanium oxide, and an iron oxide as an ingredient of such a sintered 
compact substrate is used suitably. 
[0055] 

Next, identification information is recorded to the location appropriately chosen in 
the front face (near field where a magnetic film is arranged) of this substrate. 
Identification information is recorded by the crevice or heights whose line breadth 



is about 2-3 micrometers, and characters which bear identification information, 
such as an alphabetic character and a figure, are formed, respectively so that it 
may have 24micrometerx12micrometer size. For this reason, although the 
identification information expressed by the alphabetic character of several figures, 
the figure, etc. is based also on the number of alphabetic characters, it is easy to 
be able to record, for example on the interior of a 100micrometerx100micrometer 
(maximum 300micrometerx 300 micrometers) rectangle field, and to secure the 
rectangle field of such magnitude in a substrate front face to a free area. 
[0056] 

Drawing 4 is the top view showing a part of substrate front face, and drawing 5 is 
the top view which carried out the enlarged display of the field corresponding to 
one chip in a substrate front face. 
[0057] 

The substrate front face is divided to two or more fields 46 to which each 
corresponds to the chip substrate of the magnetic head so that drawing 4 may 
show. Eight perfect fields 46 are indicated by drawing 4 . Finally this substrate is 
separated in accordance with the boundary line of each field 46, and many chip 
substrates are produced from one substrate (wafer). One chip substrate shown in 
drawing 5 is equivalent to one field 46, and the rectangle field 45 where 
identification information was recorded exists in each field 46 on a substrate. In 
the field to which hatching of drawing 5 was carried out, a magnetic film, a 
terminal, etc. which constitute the electrical and electric equipment / magnetic 
transducer component are indicated. Consequently, reading light can be 
irradiated at identification information. In addition, even if a part of member which 
constitutes the electrical and electric equipment / magnetic transducer 
component, and other components exists identification information in a wrap 
location, it is satisfactory, if the member reads and light is penetrated. 
[0058] 

Hereafter, a desirable operation gestalt is explained about the manufacture 
approach of the substrate for the magnetic heads by this invention, referring to 



drawing 6 (a) - (d). 
[0059] 

First, as shown in drawing 6 (a), the mask layer 51 which has the pattern which 
specifies identification information is formed in the front-face side of a ceramic 
substrate 60. The mask layer 51 is formed from the ingredient which has etching- 
proof nature to etching performed to a degree. For example, BEKU [ with a 
spinner etc. / the front face (top face) of a substrate 60 / a positive type 
photoresist (thickness: 1-2 micrometers) / apply and ] first when forming the 
mask layer 51 from a positive type photoresist, as such a photoresist ingredient - 
Tokyo - Adaptation - the trade name "OFPR-800" of make can be used. 
[0060] 

About two 200 mJ/cm g linear light is irradiated after BEKU at a photoresist 
through the photo mask and Thailand Toller who specify the pattern of 
identification information (exposure process). 
[0061] 

The mask layer 51 equipped with opening (width of face C) which specifies the 
pattern corresponding to the pattern of identification information is formed on a 
substrate 60 through a development process after an exposure process. 
[0062] 

Next, the substrate 60 with which the front face was covered in the mask layer 51 
is inserted in the etching processing chamber (un-illustrating) of a reactive ion 
etching system (RIE system), and predetermined etching processing is 
performed. Although it may be suitably chosen according to the ingredient used 
as the candidate for etching, since the aluminum203-TiC system ceramic 
substrate is used for the class of etching gas used for this etching processing, 
with this operation gestalt, CF4 gas and SF6 can be suitably used for it. When 
using CF4 gas, a radical kind and ion generate by discharge of CF4 gas. The 
chemical etching which F which is a radical kind contributes has selectivity, and 
etches TiC preferentially rather than aluminum 203. It is desirable to perform 
alternative etching in this operation gestalt on the conditions from which the 



etching rate of TiC becomes several times to the etching rate of aluminum 203. 
[0063] 

Physical etching which the ion generated by discharge contributes on the other 
hand does not have selectivity, but etches aluminum203 and TiC at the same 
rate (depending on [ etching rate / of TiC ] conditions, the etching rate of 
aluminum 203 becomes large slightly). 
[0064] 

Thus, according to the RIE system, it is possible by controlling gas pressure and 
electrode applied voltage to switch alternative etching and un-choosing-etching 
as a result of the contention of chemical etching [ physical etching by ion, and ] 
by the radical kind. Generally, it is high in gas pressure, and alternative etching 
can be performed as a result of the consistency of a radical kind becoming high 
rather than ion density by setting up an electrical potential difference low. On the 
contrary, it is low in gas pressure, and as a result of ion density's becoming high 
rather than the consistency of a radical kind by setting up an electrical potential 
difference highly, un-choosing-etching can be performed. 
[0065] 

When the above-mentioned etching processing is completed, detailed irregularity 
is formed in the rear face of the crevice which became deep one step from the 
non-etched field as shown in drawing 6 (b) at the part (etched field 42) which is 
not covered with the mask layer 51 among the front faces of the sintered 
compact substrate 60. 
[0066] 

Next, as shown in drawing 6 (c), the mask layer 51 is removed from a substrate 
60. The reflection factor R1 of the etched field 42 in which detailed irregularity 
was formed becomes lower than the reflection factor R2 of the smooth non- 
etched field 41 relatively (RKR2). Drawing 6 (d) is the top view showing the 
irregularity of the etched field 42 typically. 
[0067] 

The layout of the field which should be etched is prescribed by the flat-surface 



pattern of the mask layer 51 . The flat-surface pattern of the mask layer 51 can 
give the configuration of arbitration by the photo mask and Thailand Toller who 
use it at an exposure process. The identification information of arbitration, such 
as this reason, an alphabetic character, a notation, and a bar code, may be 
written in the sintered compact substrate 60. 
[0068] 

In order to make small the reflection factor R1 of the etched field 42, it is 
desirable to enlarge line breadth, such as an alphabetic character stamped rather 
than the mean diameter of the particle which constitutes a substrate 60, a 
notation, or a bar code, enough. 
[0069] 

Contrast appears strongly in the reflected light of the light which irradiated the 
front face of the sintered compact substrate 60, so that reflection factor variation 
deltaR= (R2-R1) by etching / R2 is large. If drawing 6 (d) is taken for an example, 
the etched field 42 will look darker than other parts, and identification information, 
such as a stamp alphabetic character, will become correctly read [ tend ] by it. 
[0070] 

Thus, with this operation gestalt, since-izing of the profile of a stamp slot can be 
carried out [ clear ] while raising contrast using the detailed irregularity formed in 
the groove bottom section of the suitable depth, the recognition rate of 
identification information is raised and things are made. 
[0071] 

In addition, record of identification information is not limited to the above- 
mentioned example. After depositing a metal membrane (thickness: 5nm - 
500nm) on the front face of a substrate 60, the pattern expressing identification 
information may be given to a metal membrane by carrying out patterning of the 
metal membrane. The metal layer by which patterning was carried out is formed 
from aluminum, Cr, Si, or these alloys. 
[0072] 

Moreover, after depositing a thin film on the surface of a substrate instead of 



recording identification information by forming a crevice and/or heights directly to 
the front face of a substrate 60, the metal layer by which patterning was carried 
out on the thin film may be arranged. 
[0073] 

Furthermore, after forming a crevice field in the front face of a substrate 60, the 
metal layer by which patterning was carried out may be formed in the crevice 
field. 
[0074] 

In addition, the layer by which patterning is carried out in order to express 
identification information is not limited to a metal layer. It is possible to use layers 
(for a layered product to be sufficient) which consist of various ingredients in 
consideration of the conditions of the film deposited on it or a back process, such 
as a ceramic layer and a heat-resistant resin layer. 
[0075] 

Moreover, it is possible to record identification information also by approaches 
other than the approach of forming concave heights on a substrate by the etching 
method or the other approaches. For example, even if it irradiates energy beams, 
such as an ion beam, and reforms the exposure surface field of a substrate and a 
thin film by it to the substrate (or thin film deposited on the substrate) with which 
the front face was covered in the resist layer by which patterning was carried out, 
it is possible to imprint identification information. Since physical parameters, such 
as a reflection factor property and conductivity, change, if this change is detected 
by surface treatment, it is possible to reproduce identification information. 
[0076] 

In addition, an alignment mark may be formed to a substrate according to the 
process which records identification information. An alignment mark is used for 
the alignment of a photo mask in a photolithography process required in order to 
form the electrical and electric equipment / magnetic transducer component, and 
a terminal. 
[0077] 



If an alignment mark is similarly formed in case identification information is 
imprinted to the thin film on a substrate or a substrate, the need of performing the 
formation process of an alignment mark additionally will be lost, and a routing 
counter will be reduced. 
[0078] 

Next, an insulator layer (thickness: , for example, 0.5-20 micrometers) is 
deposited so that the field where identification information was recorded among 
substrates may be covered. Although the optical equipment used in order to read 
identification information irradiates light (reading light) at a substrate and 
identification information is detected from the reflected light, the above- 
mentioned insulator layer is formed from the ingredient which may penetrate 
such a reading light. The wavelength of the light used as a reading light is in the 
range of 1 .6 micrometers from 280nm. If an insulator layer is formed from the 
ingredient which penetrates the light, since reading visually using microscope **** 
also becomes possible, it is desirable. As an ingredient of such an insulator layer, 
aluminum 203 (alumina), AIN, Si02, SiC, etc. are used, and an alumina is used 
suitably especially, for example. In addition, when forming the above-mentioned 
thin film in the lower layer of an insulator layer, this thin film does not need to 
penetrate reading light. However, this thin film is also suitably formed from the 
ingredient of the insulator layer formed on it, and the same ingredient. These 
insulator layers and thin films are deposited by the spatter. 
[0079] 

On the substrate (thin film deposited on the substrate front face or the substrate) 
before depositing the above-mentioned insulator layer, since the pattern of the 
crevice corresponding to identification information and/or heights is formed, the 
inferior surface of tongue of an insulator layer has the configuration reflecting this 
irregularity. However, if the front face of an insulator layer has such irregularity, 
since particle will enter and it will become a source of dust, as for the front face of 
an insulator layer, it is desirable to carry out flattening. This flattening is attained 
by the polish process etc. As for the flat-surface roughness of an insulator layer, 



it is desirable to set it as 2nm or less. 
[0080] 

Thus, with this operation gestalt, the irregularity expressing identification 
information is covered with an insulator layer, and since this insulator layer 
functions as film which protects the part on which identification information is 
recorded, the irregularity of identification information can wear out in the 
production process of the magnetic head, or it can prevent that it is hard coming 
to read in response to damage. Therefore, the effectiveness of raising reading of 
identification information also does so. 
[0081] 

In this way, the substrate for the thin film magnetic heads by this invention is 
completed. Then, various kinds of components, wiring, terminals, etc. required 
for actuation of the magnetic head are formed by performing the process which 
deposits various magnetic films on the side on which the identification 
information of a substrate is recorded, and the process which carries out 
patterning. 
[0082] 

Next, a substrate can be made thin by grinding a substrate rear face if needed. 
According to polish, substrate thickness can be made small in suitable value (for 
example, any value which makes 400 micrometers a minimum) of 1 .2 (= 1200 
micrometers) to 0.8mm or less. Making a substrate still thinner with the 
miniaturization of the magnetic head is called for, and when it is a FEMU toss 
rider, substrate thickness is set as about 0.8mm. If a thin substrate is prepared 
from the beginning and deposition and patterning process of a magnetic film are 
performed on the substrate, since a substrate will curve greatly, it becomes 
impossible thus, to carry out a manufacture process (processes, such as a 
photolithography and etching) appropriately. For this reason, as for the polish on 
the rear face of a substrate, it is desirable to carry out, after forming a component 
required for the magnetic head on a substrate. In addition, if identification 
information is recorded on the substrate rear face like before, identification 



information will disappear by polish on the rear face of a substrate, but since 
identification information is not indicated at the substrate rear face according to 
this invention, such a problem is avoidable. 
[0083] 

Next, the above-mentioned substrate (wafer) is divided into the chip substrate 
corresponding to each magnetic head. In the one substrate front face, if different 
information according to a location is assigned, the identification information of a 
proper will be recorded on the chip substrate of two or more magnetic heads 
which divided and obtained the substrate, respectively. In this way, the serial 
number of each magnetic head can be identified and production control at the 
time of head production can be performed as usual. 
[0084] 

Since the field where identification information is recorded is covered with the 
insulator layer according to this operation gestalt, even if it is in the record- 
medium driving gear which can solve the problem of the particle generated when 
the identification information on the rear face of a substrate is recorded, or 
contamination, and should avoid dust mixing as much as possible, the magnetic 
head which can be used suitably for a long period of time can be manufactured. 
Consequently, while the manufacture yield of the magnetic head improves, the 
dependability of the magnetic recorder and reproducing device equipped with 
such the magnetic head also improves. 
[0085] 

[Record-medium driving gear] 

Drawing 7 shows the cross-section configuration of the record-medium driving 
gear (hard disk drive) 70 equipped with the magnetic head on which the above- 
mentioned identification information was recorded. The equipment 70 currently 
illustrated is equipped with the magnetic disk 72 of three sheets which has a 
magnetic-recording layer (un-illustrating), the media spacer 74 inserted between 
magnetic disks 72, the electric motor 76 made to rotate a magnetic disk 72, and 
the magnetic-head 78 grade which approaches a magnetic disk 72 and performs 



informational record playback. The magnetic head 78 is produced by the above- 
mentioned approach, and identification information is stamped on the front face. 
It is fixed at the tip of the supporter material 79, and this magnetic head 78 can 
access the truck of the arbitration on the rotating magnetic disk 72. Read-out of 
the information from the writing and magnetic-recording layer of data to the 
magnetic-recording layer (un-illustrating) of a magnetic disk 72 is performed by 
the electrical and electric equipment / magnetic transducer component (shown in 
the appended figure) prepared in the magnetic head 78. An electric motor 76 is 
fixed to the chassis 80 of hard disk drive 70, and the cylinder-of-revolution object 
84 is attached in the rotation shaft 82 of an electric motor 76. A magnetic disk 72 
rotates with the cylinder-of-revolution object 74. 
[0086] 
[Example] 
(Example 1) 

In this example, the aluminum203-TiC system ceramic substrate of a compound 
sintered compact which consists of a 66wt% aluminum 203 and 34wt(s)% TiC 
was used. This substrate is machined by rectangle sheet metal (50mmx50mm) 
with a thickness of 1 .2mm, and it finish-machines that front face so that the flat- 
surface roughness Ra may be set to 0.5-1 .5nm by mirror plane processing which 
used the diamond slurry (mean particle diameter of 1 micrometer). 
[0087] 

In this example, Cr film with a thickness of 20nm was deposited on the field 
which becomes the front-face side of a substrate by the sputtering method. Next, 
identification information was recorded by carrying out patterning of the Cr film by 
using a resist pattern as a mask by the photolithography method, after forming a 
resist pattern on Cr film. Then, after removing the resist pattern, the alumina film 
(insulator layer) with a thickness of about 3 micrometers was deposited on the 
field which becomes the front-face side of a substrate by the sputtering method. 
Moreover, the protective coat (2nd alumina film) with a thickness of about 25 
micrometers was deposited on this insulator layer. 



[0088] 
(Example 2) 

In this example, the resist pattern was formed in the field which becomes the 
front-face side of the substrate using the same aluminum203-TiC system 
ceramic substrate as the substrate of an example 1 . Next, identification 
information was recorded by etching a substrate front face by reactive ion etching 
(RIE) by using this resist pattern as a mask. The depth of flute formed in the 
substrate by etching was about 100nm. After removing a resist pattern, the 
alumina film (insulator layer) with a thickness of about 3 micrometers was 
deposited on the field which becomes the front-face side of a substrate by the 
sputtering method. Moreover, the protective coat (2nd alumina film) with a 
thickness of about 25 micrometers was deposited on this insulator layer. 
[0089] 

(Example of a comparison) 

In this example of a comparison, the resist pattern was formed in the rear face 
(the 2nd principal plane) of the substrate using the same aluminum203-TiC 
system ceramic substrate as the substrate of an example 1 . Next, identification 
information was recorded by etching a substrate rear face by reactive ion etching 
(RIE) by using this resist pattern as a mask. The depth of flute formed in the 
substrate rear face by etching was about 100nm. After removing a resist pattern 
from a substrate rear face, the alumina film (insulator layer) with a thickness of 
about 3 micrometers was deposited on the surface of the substrate (the 1st 
principal plane) by the sputtering method. Moreover, the protective coat (2nd 
alumina film) with a thickness of about 25 micrometers was deposited on this 
insulator layer. Since the insulator layer and the protective coat (the 1st and 2nd 
alumina film) were deposited on the front-face (1st principal plane) side of a 
substrate, the crevice's formed in the substrate rear face in order to record 
identification information suited to the condition of having exposed into 
atmospheric air, without being covered with the alumina film. 
[0090] 



About which [ of the above-mentioned examples 1 and 2 and the example of a 
comparison ] case, identification information considered as the notation (an 
alphabetic character and figure) of 7 figures, and performed a total of 3000 
marking (it is made an alphabetic character number and they are 21000 pieces) 
to one substrate. The magnitude of each stamped notation was 12 micrometers 
of about 24 micrometerx abbreviation. 
[0091] 

About examples 1 and 2 and the example of a comparison, five substrates were 
prepared and these substrates were dipped in underwater [ which was stored in 
the respectively separate container], respectively. Then, the number of the 
particle which exists underwater was measured with the particle counter. The 
result is as follows. 
[0092] 

1:2125 examples / 100 cc 
2:2368 examples / 100 cc 

The example of a comparison: 4897 pieces / 100 cc 

Although much particle was detected from the substrate in the example of a 

comparison so that clearly from the above measurement result, in the example, 

generating of particle was controlled and the cleanliness of a substrate improved 

greatly. 

[0093] 

Moreover, light with a wavelength of 546nm was read using the reader made into 
exposure light, and the rate was measured. As a reader, the trade name 
"acuReader" by Komatsu, Ltd. was used. Consequently, the identification 
information of an example checked that the rate of reading equivalent to the 
identification information of the example of a comparison was shown. 
[0094] 

[Effect of the Invention] 

According to this invention, the substrate for the thin film magnetic heads with 
which identification information was recorded on the front-face [ not the rear face 



of a substrate but ] side (leading edge side) (trailing-edge side) is offered. Usually, 
since insulator layers, such as an alumina, accumulate on the trailing-edge side 
of a substrate, even when not adding a special process, the irregularity of 
identification information will be covered by the insulator layer, and the 
cleanliness of a substrate improves. In the case of the conventional example 
which records identification information, an excessive process is needed at a 
wrap for a substrate rear face by the insulator layer in the identification 
information on the rear face of a substrate. 
[0095] 

Moreover, since this insulator layer functions [ the irregularity expressing 
identification information ] as ****** as a protective coat by the insulator layer, the 
irregularity of identification information can wear out in the production process of 
the magnetic head, or it can prevent that it is hard coming to read in response to 
damage. 
[0096] 

Furthermore, since identification information is recorded on the front-face side of 
a substrate, it also becomes possible to grind a substrate rear face and to make 
a substrate thin. 
[0097] 

Thus, since the dust which the magnetic head in the condition of having 
completed as components generates is also reduced according to this invention, 
the dependability of the driving gear of a record medium is also improves. 
[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective view of the slider for the magnetic heads, (b) is 
the perspective view showing Bar before the slider for the magnetic heads is 
separated, and (c) is the perspective view showing a rectangular sintered 
compact substrate. 

[Drawing 2] It is drawing showing a laser marking process typically. 
[Drawing 3] It is the sectional view of the marking part deeply formed by the 
conventional laser marking method. 



[Drawing 4] It is the top view showing a part of substrate front face. 

[Drawing 5] It is the top view which carried out the enlarged display of the field 

corresponding to one chip in a substrate front face. 

[Drawing 6] (a) - (c) is the process sectional view showing etching for recording 
identification information, and (d) is the surface Fig. showing the etched field of a 
ceramic substrate, and un-etching. 

[Drawing 7] It is the sectional view of the record-medium driving gear by this 
invention. 

[Description of Notations] 
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3 Substrate Rear Face 

4 Substrate End Face 
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10 Magnetic-Head Slider 

1 1 Side Rail of Air Bearing Side (ABS) 

12 Laminating Thin Film on Front Faces of Substrate 

13 Identification Information 
20 Bar 

30 Marking Slot (Crevice) 

31 Edge Weld Flash 

32 Particle (Contamination) 

41 Non-Etched Field 

42 Etched Field 
51 Mask Layer 

60 Sintered Compact Substrate 
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ClE«!<?>S§SlittS'\y P ffl g « . 
[ a * * 1 6 ] 

a*Jll » H 1 5<9l)rft»IUlE«!<?)3iSfi8a\y Pffi£«;tm#ilJ?ft;fefy7-£1K>: 50 
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taa.fcBft'w h" . 

C a 5K Jl 1 7 ] 

S55KJI1 »>i 1 5©l)rtl»ClE*0»B»H'\v h'fflt£«#»*fr8lJ7llfcfy7'&«V 

affiB^vKCJoTaB^iES/fiajfrfifciizBftffiaBtfcrziEBatt*. 

)Ki§ElEti*H*tB6»*Z€-**. 
t fi*.fc!ES&«fci6»JSS. 
[ » * » 1 8 ] 

BM*«tfEB7-ft7ll3»BMft'\vl ! B*B<!>«a£»?»>-j7. 
ffle*«<!>«SEaifl>£B<!>fl'JcaiEB)H**tlEar3l8V. 

aat tin t 3 isv , 
[ a * js i ? ] 

JfulESSSUWfBtt. UbE»1<5±BIIC^UT. II!Ea»Jtt*Stfifc*]R3fctolCflliES«CB 
ItT-ftZfcflrSyB^ZttiClettT-flZafcai 8ClEf!l!<i>$&£ft. 

[ a * is 2 o i 

JjulEUtSUffifStlEfitSlSl*. 

»aaBy««t**tiA*->t*t? 7 7 ? t ftiESS 1 n ± t z ia * , 

t 3 a * * 1 8 £ £ ft 1 9lClE«<?>S<li£ft. 
[ a JM 2 1 ] 

S0IE3S 1 (5iIlCSIt»)St? istsc§^, 
SiE«JPJ*«tSEStZlStt, 

so ie a a <5 ? t a IE y x 9 ?aftft7 u « mxt x v f > 7 t 1 is * . 

t 3 B * * 1 8 * £ ft 1 9C!El*o>&ffififc. 

[ a * a z 2 ] 

mi IE 7 X 7 12 , 7*hU^Xh#«J»afrtLia5tCJai 7*fcl*2 1ClE«<?>«tta». 
[ a * JS 2 3 ] 

MGIIflltGttUiU;, «BIffll*t*tt3rt*-)'t*rJilltl8S 
II <5tl±C»«t 8 * IX 1 9ClE*tf<?>&£;5ft. 

c a * a 2 4 ] 

AGlflflltKltUiCftl)7. 77^>l-7-9t»)Sni«Jm 8»^2 

3<iM)rtl#ClE«!<?>SJ6fift. 

c a * JM 2 5 ] 

ac«aacp«Bt¥ffl<ttzzata<i'a*ai 8 # ^ 24oiir*i#ca«©»ft^ 
a. 

c a * « 2 e ] 

filE^^il©Tffl<t7tlfe*E<9T®fflStt2nm^T?^?a5KJl25lClE«!©SJt75 
ft. 

[ a x a e 7 1 

ffl8e«aBi*7A,5/#m&j«?-ti7i»3a*ai 8 # >4 ze©nr*i»ciE««5«it» 
ft. 

[ a sit a 2 8 ] 
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85 IE ft « <?> S5 2 0)£!ItfiJfSb 7, 83 IB ft « 7 M < 7 2 I S 7 K C 3 S 7 2 ffi M Jl 1 8# 

c % g> m m « tt w ] 
c o o o 1 ] 

[BflflOBtZftffifrff] 

*fgaatt> ffHttfBtf&st?ft&9iiBt«i\yh a ffift^ft^&f^QKJ&Tjfcicirs. $ 

[ 0 0 0 2 ] 

[ftSQttff] 10 
iff 5 . A-P7/Zn-7^7 (HDD) Hi, f-?7H/- ! /RI. » J: 6» 7 U + V 

7 , ^7 , <7>?t i 7>r7 cfdd) sisvcai?tijats\y h'X7^-ctt. s * 
<9^s?» ■iazauaft'w h'tff «7Htuz. :Qj;^8M^y k cffl u •} ft 

JlfiHT, Al 2 0 3 - T i cm, 8 i cm. Zr0 2 m»<S>fi«;im*Z*i&ttS 

I) v> ft 7 1) 1 . 
C 0 0 0 3 ] 

EM (a.) » . #S!fi<)SS§lfiBSi\yh , 7 : 7<<7l OtSU7llJ, :<i)ia\y f-'7 7 
<f 7 1 0 5)h7v9«lt, Mfc7 , <Z?©*llC*}|lorZ2*<?>iMI ! l/--;M 1t*t 
7 ft ') . Ctl^tO'lz-iH 1 #F*J>K 7 ft 7 UlWittLI.7 ' 17 V > 79 (ABS) 
*fc7ftZ;:V#fo3. \ yFtZt>^3>[:J;^TlS\yh , 77^1 0 9tO 20 

ft 0 *K 7 tt 1 V . J2A<9i»X7-fy 1 0 917 • ^7 v y 7 

■ iTcA';a». is\yh'X7^n ot«»cftt±iricvic«7. cut, 

ia\yH7^1 0l*5BHT*.(7?<i)$lIj5<7 I" flfi j t ? J; ? C U 7 
»ff7 "? C V #7 ?= 3 . 
[ 0 0 0 4 ] 

ats\yFX7^i «»7*<79«vfl>Eii*#>£e!>iij-?K*fl5«s 

ttffl7fi?feM<9SII1 2#il«7ftTll2. Hi 2ttla/IMl-7>X7 , i-t* 
* t »« * Z C fll II ■* ft 3 . - % . ll\yF77^1 O^ffll^JlitllCtt, 

t«8T?fcttc. sis®^«y<9i!isy*5ffii 8 7 ft 7 u z . a fly m ffi i 3 7 & «s 30 
#asac««pt3^fttt. « Jt a , *tafFXii!i~3«vciHwrft7i)?. 
[0005] 

tt » , Ha?^ ?5V({)sE^«»^iljr3C^CJ;T7«g\y KX^'f n 0 # 3R 

firzB, sbS'wkz^om 0 9 9 ■ 1 2*iiii7ft7i)Zfl!Jfl>«Bii*. & it * * ic 

fSSUffifSl 3fflEft7ft7l)3J>Sfflttieta8##HfeMft3£?ICfiBSi'\yK 
7 7^71 0&ttLl£$!&7>:Z. 17 • 'X7 I J>71 (ABS) Cfi-j 7»tl7 ««tt 

. is fly *s <b i 8tf5ESrft7i>zttin<&fli ( y - 7* < > 7 x y vm ) # >j , n m 1 2<5i 
pj? 7 ft 7 u i m 1 0 hj ( b u - y > 7 x y v«o ) n an ft 2 . 

[ 0 0 0 6 ] 

^iafi^yh■ 77^71 or. 01 (o) CSttlJJ;7«*a#*ai #iJH1 ( f> ) C 40 
*7ft2J;?«A-20tttJyaiUfc&, 1vA-20t*ft(?f y?C*ItKK 
^7lfS?ll2. &Jiii!i#ft:tS 1 tt , £l)C¥fi«*1®£IB CJ-f <>7ly 

b) (hi/^y>7xy-7ffi | j©iii) tun ui. * s ± . $«at?e. 

351 iptlt rttttQgn (top face) J V»U . * 2 <P£!t i"&«0Ri ( 
t ottom face) J V8t I:nt3. 
[ 0 0 0 7 ] 

01 (c)C/Tv7ft?&S£#S*&1<i>i»m4l3:,l2l1 (a)C>Tv7ft2fiti§i'\yf- , 7 : 7<1' 
71 0 917 • **7U>7IBCf<7«tttlB*K:*3. 
[ 0 0 0 8 ] 

«^«8g<9/J\S!<iHb<^)feWcSlffl^^y k 0 + ft jm\ 7 < * 7 c * u . & ss ft $ 1 0)? 50 
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(i»\vn7^i o 0 is, 7 ic Jg 3 ) t»<s-j7f 7u?. fli x or . CDX^r 
*o¥«;4iZfittSi'\yK7 : 7'fr0j*&. L I* 1 . 2mnilI?ftV. T tt 0 . 3mm«S 
7- 9i J . C©J;7C/JvIHt7tlfcBBJl'\v K 4 ?KlimtiM'\*1t'$G) J V- 4 7!l% 

6 C /J\ 7 < t 3 . 
[0.00?) 

msutt^i 3 0 s net*. u-->»Y-t>7a*iK<«iimi7ii3. u--y» 

Y-*>7 3£i::«fc3JS£, 01 ( a. ) * H 1 Cfc) IC * 7 ft 3 ISi 8U « *6 1 3 1*. * A - 2 
0C*ll7ft.3fl!l4>9XAttSCftZtttt1 Q»E3lC?itU7ie^7tlI. T-t>7I 

S*10£12ICI*, ffi*tK , f>fiB'li!!lSY<i>a4<DSjBI1 2^SS7tllCVn: 10 

5 3 . 

[0010] 

X C , H2t*KUtt#"i. «t*0l/-^Y-*>7fc7fi!£K:iS£fET3. 

c o o 1 1 ] 

l/-1»*T-t>7ttTtt, fttt#*«1<l>miI3C*JU7. U>X'57iR*7+l*.U-t* 

c-^etsnwu, ^tic^o 7, **i©K«ai»tja*caittt. &5§7tt3 . c0 

. R * . *fettA-3-K«V©ia»A*->t-»J«ttLBr. « 0 sS BU fS 1 SttS 20 
C001 2 ] 

El 3 tt . «t*0U--y*Y-=*=>7£C.£o7ftSS#S«1 ICY-*>7747o£&0»* 
ROD t M^SttCff b 7 I) 3 . C9ffDHtt. XRt IC II 1$U&£ IS (8 EM) 

3*Cifc-*ll7ttSSUfe*©?»>Z. U - % 0 1 M C £ o 7 

31*1 <?>*niCtt»Uia»S0»»J«7;ft7. **HHB»>J*«Pa.<5£fl]C»-97ttiWU 
£ H 8P 0 7 tt . 3O~5Oum7<?>3.[H]fiP0Xy;/ , irjtt£!)8P(A l J) 3 1 # ff* EE 7 *l 
71)3. *£P/>0fifaCft^7st)lUfeA'.;3 10;&7tt&um7ifo3. H BP 0 41 tt , #J 
*,tt2 0umfSK7&3. 

[0013] 30 
[iff!**** 1 ] 

JIIT7-8 1 ? ZZ»ft* 
[iff §T£ilK 2 ] 

9tlYl 0-1 343 l7¥&ffi 
[iff It XiliK 3 ] 

»IT 1 1-1 2631 1 * & ffi 
[0014] 

[£ifl#»;*UJ;?zt3§8«] 

U » U « * «J . tt*0l/-*Y-*>7fc»K:J:*ll*. «lS?y7v MtU, □ > * § * 
-V3>^*3Jf i ttl<i)SiU^iJ«J^U-t ( 9Pv«IC,(;o7f!^U. Y-t>7I««yc 40 
■ft * • *«TZSV<l>ffi!Ij!R#ifcofc. 
[0015] 

H 8 I* . fl£*0l/-rY-*>73*IC<fco7&£#S«1 IC7-*>77fio;fe&0&* 
Btl t «^WlC/Tv U 7 I) 3 . U <?> E9r II El I* . nmc*u U fe*:lS^^Sflfiita (BEM) 
?ICi^U7fF5ritt(!)?Jii. C90Cffv7ftl U - ?•# ® SRtt C «fc o 7 

at« i ®*nci*»i)ia»8o*»sjf7*i7. sisRifl^^Po^fiiqucje^i+uu 

H 8P 0 7 tt . 3O~5Oum7<h3.Ha30Xy7ICttA8P(A , J) 8 1 W « 7 tl 

7 1)3. **i<&»|tOCiB?7ttWl/fcAy8l<&a7l*Sum-*a*. 113950411*, flj 
XtX 2 0 U mlt7?i 3 . 

[0016] 50 
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1 . A-7 < ?il/3 ZRJJn t rffl^-j 0»:Kt*b7l)ZVI*IR , »«ll»\ *fi|B8ffl 
t 7 I* > fiSSIt<!)fe4D Ut-7<nj V$Et3C*C?2. COJ;?«A-7/H 
3 2 t S « 1 #m i m<fcdl)Ctt, 7- + >7I«£lCjgg&5fc5#«V'<98fc;#IgT5 

7^3 Zt**C»VR<C*l*Bli7»-jfc. 
C 0 0 1 7 ] 

T-t>7lS?XiQA-f< 7^3 Z»*Stn. t<5A-7< 7^3 2 9 ? T & 

#5K+ICfl-l&Ufct<?><?>-fiP#. at*1©U-1>*3t8R«tff-3Tt)«lllB«!)n (*B 2 ) 

C t SI4i t 2 Rlfttttfih I . *t©J;7tt«ti«tfSfel>fcJ§aG:a5ri)7. £t&1S>*iI2 10 

*it u * >«ftti**3 . c ©*e*tMBi±icsatt»i»t *t« r i ft c *e *t » si <<> * 

IttfifjttftJfedD, £Ut$!it$$1 a CA-x.f7^3 2#®V3i£ft7tlZV< A 
-r-r 7 A< 3 2**tlC«£8?iffit<?>^ffitiS$J8t#£U*> «i»BtcC>*-**»a 

»«<3>«lttttf*TU7U*'yBi«tttf»>Z. ?>ilC. C©J;?«iS8*tlg1 3 ^<<>A-T.r 
7/K9lRVii*#£U«<7t> $«»III<?>7-*>78Pfl-#? , X h MY U 7 88 ft * tL W 

* * * mi z . 20 

[0018] 

iff*. HDDRt<!>iBaeitf*IXr3C«tlK &*8*=S>ttii#ici!iri7 3fiB8§'\y 

K^snauM?"**?) *<&JEiitf!ic/Jv7<B-j7fr7»ir«;. &ft#K-T<oi\,<D 

S4tHDDi?i<i)iffl7-i:o«»]5I«t»Ji3. U # ^ 7 . MsyMffittBttt 

2 . 

[001?] 

* * BR I* . ##Z*ttCiS*7«?-ft;fe£<?>7i?>V. ^OiSBfitt, ■SSMWtlBttU 

<?> i . 

[ 0 0 2 0 ] 

[gi!it8l5**Zfcto<9^K] 

. ia/fiaah : 7>X7'a--!7* : 5-^fi!essi ©inK&wcEirftZJiUBft'wKffl 

C7§ y7ifi?Jn7, BylES«0 98 1 O £ Bjti'J C IS B'J « « # 12 & 7 ft 7 I) 3 . 
[ 0 0 2 1 ] 

[ 0 0 2 2 ] 

»*ui>x»»«ca»ii7. ftie aS sow « t* . a s 1 <5in«<?)tt»«5««ciE 40 
« 7 ft 7 ft . »iE**»ic*«zflH§*wvS7ijft7ii3. 

[ 0 0 2 3 ] 

»* u ux*ftsc:*i)7. » ie&&© * i* . ft ie s « © # sj & c , szsmm 

l^y Kt%Sf"f?«fe?CBE5y7ft7l»3. 
[ 0 0 2 4 ] 

#£Ul)HI&ff*«ICftl)7, «IlES«ICtt77'f^> I- Y-yff§K?tl7U?. 
[ 0 0 2 5 ] 

#*Ul)£lR5^$ICftll7, <uie*«<?)55l <9£Bta?-J;?-|Cff*Iff?ft£iSS*tlItli*, 
7 111. 

[ 0 0 2 6 ] 50 



JP 2004 127442 A 2004.4.22 



ft* u uftftftftcftiiT. neftaiMfti*. ftftg«©$iifi<fc&'/*2Lttftftftfti 

©W!PIClESl7ft7l)3. 
[ 0 0 2 7 ] 

»*U l)ftft»«C*»U7. ft IE ft ft ft <<> * II tt ¥ ffl 7 9) 1 . 
[ 0 0 2 8 3 

»HUXII»iC»ll7, ftftftftflitt. 7h ? » v, MlXt ft7 II I . 
C 0 0 2 9 3 

ft*Ul>SJ&F*«IC*H)7, ffiftftftflftR. ftft&<80ft1O)£illcF*S)?7ft*.[y]8Pft 
«Kfr/*fcl3:£!]ft®A?->ICJ;o7ftS7ft7U?. 

[ 0 0 3 0 3 10 
»*Ul»ftft»ftC*Hl7. ft ft ft gy -H5 $6 t* « ftftft«<5»1<9£lHSiJCEl7ftfc£ft 
A*->C<fc^>7ftft7ft7UZ. 

[ 0 0 3 1 3 

»*Ul)ftft»«C3irU7. ft ft£&l* , 7 / f ? > * - A O' # mf*S)?7ft7 U 3 
[ 0 0 3 2 3 

»*UUft«»Scairl)7. Mftft10£IHC*l)7, ftftft8y<B5*6t3fcfrEZ£U)lcft 
iEft«Cft*t7ft 3 JttfffJJtf * 3 tit! ICftft7ft7 I) 1 . 
[ 0 0 3 3 3 

ft* 0 l)*ft»«Cftl)7. ftft&ft<9ft«<5&4 ICSJ 'J §7 * ft « *6 tt , 3 0 0 um 20 

x3 o oum®Ji»*«cd*n?x?t<5iEi»ti«niciBarft7u2. 

[ 0 0 3 4 3 

»*Ul)ftftftftca5rll7. ftftftttofttl*. 40 OumlUJtl 2 0 0 umftT?Ji2 
[ 0 0 3 5 3 

*%®<D®>%\y FB, ±ftl)7 , ft#<?>ftftfiSSi'\y Kftft«»S*fl7ftfcfv7"fc« 

* , lie? y?ifiicr^rnfets/iah7>x7i-t«^ hi^tiiz. 

[ 0 0 3 6 3 

*$BB©ft!i8#ftg)fSiS&, ±ft 11 rftfl^ftftttft'WK «7ftfefv 

7-n«v. Aft f y ?Sfii c»jK7 ft fcia/saa h =7 y 7,T a - Y t ft*.*.® 30 

F * , ft ft Bt Si \ y FCJ^Tftft^ftft/ft^ftfifcftZftftiEftfttfttZft 
ftiEftfttttt t ftft t Z E - ■? V t ftfcT I) 7 . 
[ 0 0 3 7 3 

*5SB§©»!IIfiafL\y F <S>«ft^ai*. ft8yfc*6#ftSi7ft7ll3»ft1ia*L\y F ftftft 
<9SaSK?Jn7, Sl)C J Ffittft1<&£IIiairJ;&f»20£lllt*L. Ml ft ft 1 9 £ ■ 

®«cftft/«fth7>Z7™i-*«*ftB£B7ftZ»KK»'\v FBtnv ?tst 

ffl ft T Z I £ V . ftft&tt®ftftSl®£n9ftlCftft»ftttffi?fttlT-?l£fc. ft ft 
»«Qftftft1Qii<i)ffl l JC?yi)7ftftia8 l Jffi«^ftS7ft7tlZiBta?^?ICft!ltS 

tftfttzis^tftt'. 

[ 0 0 3 8 3 40 

ft * u i> ft* jf$£ ic?y u 7 . ftftfSByw^tt. iEii9iicSLi7. ft ft ft By is 

tt*W*fettC»ftS«C»«7ftZ*tf?Jft7*ZttifCiE«7ft7. 
[ 0 0 3 9 3 

ft* U Hftft»«C»l)7. ft ft ft B'Jfc f6 t ft ft 7 S Ifttt, ftffiftftftftt ftftt 3 A 
?->7*iTZYZ7tftftft1 ®£BiC»atJia^, ftftftl ©£Il©7^ftft 

77 9?ifiii7iisn«*tivf >7tnanst'. 

[ 0 0 4 0 3 

»* u u*ft»ftc»ii7. ftftft 1 ©imicftftt r#s)?7 3 istftcft*. ftftft 
a*fttftft**i«tt.»ftftffla«*«*t-iA*->t*r*Y77t»ftft«± 

(UFSK 7 I I& * . ftftftl© 7 VftET 7 9?«fttl7l)« Uftft tX v T > 7 t 7 I 50 
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C 0 0 4 1 ] 

»*Ul)X»»*ca»l)7. SO IE Y Z 7 13: , 7*Kl/VXI-#i?M7tt.3. 
[ 0 0 4 2 ] 

»*owx*»*cai!i)7, ig&ttsyjiMRt&ftrzi&i*. us bu « *s « ^ -r i a 



[ 0 0 


4 


3 ] 








ft * u 


I) 


PS ft » « C ft 


l) 7 . 


BulEfS By ffifSt IE STSIg^fttlUJ?^;/ 




F*J£ T 


1 










[ 0 0 


4 


4 ] 








ft* U 


I) 


Xft^&ICft 


1) 7 . 


«e««B®*i!itTjaft*zi«tst'. 




[ 0 0 


4 


5 1 








»* u 


I) 


S Jfi » * C 3» 


1) 7 . 






[ 0 0 


4 


6 ] 








ft * I 


11 


x m Wf ss c ft 


1) 7 , 






[ 0 0 


4 


i ] 








ft * u 


LI 


X ft ft ff c ft 


I) 7 . 


iileS«C!)3i2(4)£StWSU7. BO IE it s t a 


< r ? is 



[ 0 0 4 8 ] 20 
[5SflB<?>Xft<9F*S] 

*f!flHlC £ J;3»BgKSSi'\yh , ffl*}SI*. H8U«lfl». *«9«B ( 9 1 <0 i 1 ) 91 , t5 

ft tr . a ? - ; > 7 ? afesstttl(9li ? ^ i ( h 1/ - y > 7i y c IE ti 7 *i 7 

I) ? & C*»«t* b 7 I) I . 
[ 0 0 4 9 ] 

*%<E7tt , a^*«t*»*ZI3iIlS5#***n9JC»«7tl7l)3fcto. A-r < 7 
i\,#A l ) 3 HfiPtt, S:tgG>XIIIC$ft U SI). iflQlBCB. M9*C 

*ill7T*-7<9iEf&/S£747?*3- (h7>Xfi-t*i) t»fl?t Z J»C. *1® 
¥ Jt S )!£ ift ffi («I^K7i^/ffi) # » fl? 7 ft 3 . C©***9lt«C*?7Stt®*lll 

# S ft ft £ $ I* ( ISS l Jffif6t^Jlt3C3£lCA-T^^^A , ;iii^UV^S<« 1 ;, >S 30 

»s#im±r 2 . 

[ 0 0 5 0 ] 

aHi*«#«it«?at>ft7 u 2 few. igiMfii t *«r 2 efi<i)it ^»ffi«aa 

\y h^SftlSItlCSIflyf >7Ct^7/hr <9ZUVt5< , Si£l@CiS 
[ 0 0 5 1 ] 

9 IC . * f§ HH IC £ ft I* . 7*-7o>lSt§/-PI3E<i>;fedfi<<>*3- (iS/KSl-7>Xf i-t 

«*) ^M^ssvtSttoiinflBcjRau*.*, mWivnm (9 20 in) twist 

[ 0 0 5 2 ] 40 

ts sy *§ *s & . aw*«ttt^*?fewc**cK«t*L?* (t&HJ&>) *) # f j it 7 ? 2 

flti (fflJCff, «ft/Kft h 7>Z^:i-*«*«¥0*t«»U»Z>Jtttf»fl?7ft« 
ufitl) iulEH7ft3. tS8y*5$Stt. ffltor, ati#RumSS<!>A*->cj;-j793E 
7 ft 1 * to . «n«i«9etti7A9«iiJt9iD«ac/Jv7<7t)»t > . :<5few, a 9 - z 

>77ftfc«ttB*M*»Vtf»«7ft3*tt«lllC«iri)7fc. «nfl4Bteilt7^M 
[ 0 0 5 3 ] 
[ 0 0 5 4 ] 

* X ft ff* & 7 tt . «HI*«#iBl*7ft3ai**07. iff5£©Xyf>7 , $#<Z>t*7Xy 50 
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*ttt filll 7 . *#«Ctt. A I 2 0 3 airJ;&»TiC©2aa<&tt*»>i*]BK?ftfeAI 
i 0 3 - TiC««7Sv97 (7*^^f >>J-A4F) »<i*7*?^v?**"S 

wut a * . s ft a * > nty*::n, z ft ^ □ - ■? > sua*, £ ft f * > , is 

ft ? 9 y . ft «fc S*BSft&# «J * I B» H MIRt ftfc 2 8J.!».±<& ftfc«J# * »* *ftfc t! 5 
$ v 7 ZVftXC ffl I) >ift 7 . 
[ 0 0 5 5 1 

:<9ifi9$i (itsi^Sirti^J^i) tc^iiTJitjicSKr ft^fflic^ 
u 7ia««t lent ? . m»j«s*fitt, tfja.wffi'H;* 2~3 u m a s s> h sn * i* £b $ ic io 
^ 7 ib it y ft . ssgyw^ttep-ss^sssv®**???!*. ^ ft y ft . #j a. i* 2 4 

U m X 1 2uffi5t4Zt*tU?C»«rtl3. CUfeJD, 8H60***ft*«VC 
£o7$JSYft7!SB l J'B5f8«> * * R c £ J: Z . fflXBfl OOumXI 0 0 u m ( 1 X 
300umX300um) Q> Q) Pi® £ HUT J z: * #T> * , ^^J;^^? t<i) 

[ 0 0 5 6 ] 

041*. m®L%mo> -®? *t Ym®-?fr <) > 051*. s^&Bicftits-To^yT-c 

[ 0 0 5 7 ] 

H4»i5ft#uK, s«£iis. tfi j fn»«»\vh , 9f y?tttcflBrzas 20 

©**4 6 ICEdY ftTl) 7 . I4?tt. 8 <!<<>£±SfS#4 6 ft Til 3 . 

Sttl*. **ttCtt. a*«460«*ttC»-57*ttYft, 1 ft©** i A) » >} 
#IX(?)fy7-**^fFSrft7. B6C«7AZl-)9f y?l*tt, 1 o <9 m «£ 4 6 IC 
Stt±<3>**«4 6 CI* . S»J*5lfi(9l£ilrtlfe>§»f«4 5»»4tZ. El 5 

2V#ie«!Yft7ii7. c<9«as. tt*Bv*tBJH*«E:sttt*7c>!flf-*v*7. «av 
icifeL^H7t, ^©wtf^tt^iRvattaifitftttrBaBftii. 

[ 0 0 5 8 ] 

» T . 06 ( ol ) ~ ( <£ ) t * B U tt 5 . *%iflCJ;7Bl§i'\y h"fflS®9»a^»IC 30 
out. »* u llSJS^JStDiTOt I . 
[ 0 0 5 9 ] 

t T . 06 (ol) C^t«fc?C. I»««t«£t JA*->t*tU7?l5 1 tc 
7 5 y 9 ** 6 0 © * Hflll C » Sf t 3 . 7 X 9 S 5 1 IS . »Cfi?I»f>7C«l;7H 
Xvf^ttOJ^ttfttmflSKYft?. fll B? . *-/i7» M/VXI-#i57X7g5 
1 t»«tJ»6. ft*. XC?-«ycJ;-)7S«60i5Si (top face) c 
*'/S7» H/ 5 /Xh (Si?: 1 ~2Uffi) tlftl, 1-?r3. :<5J:?57j H/ 

: /7HJWn7». fljt*. $*Bft (*) s^ffi&s tofpr-sooj tsu? 
:)!»7n. 

[ 0 0 6 0 ] 40 

«M**fl>A*-->t«*r77»l*7Z9**<fh5-t/Vl/-7. 200m 
J/cm 2 aS©^lil)tt7»hl' s y7shClSitt3 . 
[ 0 0 6 1 ] 

B * I & <>> ft . SfiIIt»7, «ffl**<5A*->C>3*t7A*->t*«r7IHn 
95 (tiC) tii*.*.Y7s7S5 1 #*« 6 0±CBl*Yft7. 
[ 0 0 6 2 ] 

3! IU . 77915 1?*B#ifitlfeH8 6 0 t. y f (R I E 

H 3 ) <Jlyf>7*lf t>A - ( * ■ SO CtfAl, RfS<5Xyf>75«}St?lfft 
3. C<&Xvf>7«a>Cffil)7Xvf>7arX<!>aRtt. I y f > 7^8 ^ 5 Z tt^C 
SD-7i§ajl§£Yft#7#. * X IS F* X ? IS , Al z O 3 - T i CSt 7 § y 9 50 
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JBD7U Zfcift. flJ^wcF^tfx^sFetftiiicffluz::*;*-?? 1 *. CF, JXt 
C F 4 # X J; ^ 7 7 V* ;U ffjr J; >f t 3 . yVlllim 

?J)Z F»«4t Zlt^ffilv f >7tt, Sfttt t £ L 7 ft 'J . Al 2 0 3 J; n T i C 
T££tf)ICXy?>7T3. * S ff* « 7 tt . A I z 0 3 <9Xyf>7l/-KC*ill,7T 
i C9Iv f >7l/-l-ff&fS^5I*#?S»5tely f >7tfi?C^»Hll. 
[ 0 0 6 3 ] 

-a. »«c -5 7i fit 4i 7 4 * y * r i »a«ix v f > 7 » . mx®.tntr> 

Al 2 0 3 & <tf T i CtHUOl/ - f > 7 ? Z (&#ICJ;-57I3;AI 2 0 3 <9 

Iyf >7l^-h#TiC«)Iyf >7l/-hJ;ni»i:XH5]) . 
[ 0 0 6 4 1 10 
U<S>£?C. R I ERiCJilltt, 4*>CJ:Zmfilyf >7V7J'**ICJ:U 
v f > 7 V #»S£? l «SS . tT7ffi*^*tt«PflI*fftM* t 1 C * IC <fc V . SIR 
fiSlvf >7^fSRfiSIvf >7H^ yf>7t3C*#°J&7<&2. - * C 

[ 0 0 6 5 ] 

t>*l 7 I) « I) 8P 7> («tlv f >7I4 2) IC tt , 0 6 (fc) IC^-?tlIJ;?ICtXyf> 20 

k -nm < «-jfeiaw®«nc«iB«i3£itf»s??ii7. 

[ 0 0 6 6 ] 

»;c, 06 (o) c»tj;ycTX9i5 i tt*eo»ij»fjn. «a«E3(!S*»B? 

?ft^ffilv f >7I4 2 <5 & & t£ R 1 tt . S«fflCf»«*Iy f > 7 I 4 1 

R 2 <t V t ^ < ft Z (R1<R2) . 06 ( <L ) tt , «Sl y f > 7 1 4 2 iSM 

[ 0 0 6 7 ] 

Iyf >7?tl^f KjH/OOhtt, 1 © A 5 - > IO: 7«t 7<l 

?7ttS9itttU'itij. en**, x * . ie ^ , A-D-K-«y©fffi<?>3r»j««^ 30 
& # S }& 6 oics^&Sft**?. 

[ 0 0 6 8 ] 

«Ivf>7!4 2 <9&fcl£ R 1 < tU.4DCR, 6 0 t SKt 3 It t<5 f « 

u I) . 
[ 0 0 6 9 ] 

ly f >7CJ;JS!}J*f^lAR = ( R 2 - R 1 ) /RZfrXfUB*. )B£*S#*« 6 
O<?*BcK«Ufc*0&«*C::>l*7'XK#!l<«*l3. 06 ( ct ) t « C * Z * . 
&X y f > 7 El 4 2^«!©8P7>^'; e s|< * , t*lCJ:-3T#J«PX**V«!>liaii|««»f 
Eactt**»JtL**<ttZ. 40 
[ 0 0 7 0 ] 

3ta«sur©3iKa5c»s?ufe«iffl«iaif]iti!ifflUTD> h 

± r tt c v * ? * i . 

[ 0 0 71] 

« . tt9J«MS<!>Settl*, ±!E<9$ClR£7tL«ll. t!609$iC£I@ Oft : 5 
nm~500nm) t tt S U £ . ^<9iIIt A 9 -z >7t? c ^ CJ: 'i , US 80 <B5 *S 

a I . c r , 8i, * * i* . uft^sssy^r^rtiz. 

[ 0 0 7 2 1 50 
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aM*«tie»T3ttt>vc. &tt<2>*niicgB?jfiiu&ift. tQumviz* a * - 

[ 0 0 7 3 ] 

eic. e o ©ancmiiiKtjKjsu h . ^©HapntMn ic a ? - z y7t ft*. 

[ 0 0 7 4 1 
[ 0 0 7 5 1 

a t> ft * $ (*Att**±cjtau*»i) c9i7, 

-itfju, ^ticj;-57*tt*fe»ii<?>Bffl*in**tacitu7fc. ss ai « « t «c ^ 

[ 0 0 7 6 ] 

« fir . aHmnHtSEarziscj; 1 ;. sscJii / 777^>h7-ni)«t7ti 

5 £ 7 * h V V 7?7 < I a IC fir I) 7 . 7 » t-YX9<Ptttftt)-ttcrai)>JllI. 
[ 0 0 7 7 ] 

f8fgytt«tK«£;fettS«±©glilC*SS?2»C. |5|fclCU77 : 7'f;0 h Y - 9 ? ff* 

? ft ? . 

[ 0 0 7 8 ] 

c . s $ q "? , HBy*«^iESriifeita?*7c«sa!S ( j? r = #j % is: o . 5 

-2 0 urn) t it « * 3 . »H*f8ttt«HKZfcif>Cffll»>iftZ3t3fSttt. S«C3t ( 

st^iR 1 ;*) tK«ua»*# >j«By**t«»r ± se <o « * n » . c<t>«fc?s& 
. Z80nm#*i. 6 u moeac* z . °r«*t »at 2 >j ftiiBi t t ti 

I*. >{ t /I I) 7 B8?lt*«l 3 C * fc ^« * « Z U I) . C 9 J; ? 2l6i 

■ 0*fin*U7l*.fl!lfclff. A I 2 0 3 ( 7 h % t ) . A I N , S i O 2 . S i C 2 V # 

fflimft. 7;u § 7-##3§icffl im ft z . «fi. « * i q t 1 ic m & <o n m t r# 

C»«rft?«««<5»iRVRI«<?)««»>J»»C»«rft7. UftH<i)«e^iS^lligtt 

. «utttXAv*&c«fc-3TJtarft?. 

[ 0 0 7 ?] 

±SE<9ffittffllt*tat ZSjOT* (Stt*IHI*fcl**«±CiillUfc»II) ICR. ttgltt 

*c*sjsufeiawfir*z*/**ttia»<!)A9->#wa;rft7iiifew, iii^Tia 40 
Tim, A-T^*>Ava». ?;*h^*22*.iy>, ftittt (9 s i » f tfi <b * 2 c 

Ktfftilll. C©¥JHtl*. VIC <fc o 7 It J** ft 3 . ffi*tflg 9 ¥ Effig tt . 

2ntnJHTCiJtrzcV»ft^Ll). 
[ 0 0 8 0 ] 

C®J:7IC*«»»*?tt, »ffl*«t*5lt?iaiIb**«llCJ:- S 7«feft. ^<5ifi 

n#. sa«i«ffiQiE»r ft-? D 2 85*t#ar i « v: t T««r i fed/), m « ^ m £b 

[ 0 0 8 1 ] 50 
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C 0 0 8 2 ] 

c <fc ft or . »8*rt. flJ £. or 1 . 2mm ( = 1 200um) ft <i 0 . 8mmW.T©)#t2) 
sfli(0j*,or4ooumtTPR*tztfjg<?>fli) c/U<tzc^?n. i?^y^• 

®d\SfcC#ll. H $ t 15 IC U < 73C'fc#3fcU) , »ft7ftV, 7 i. L b Z y 4 7 9 

. a«Jf?to. 8 m m@I iciSS u 7 i) 3 . :<5*K»ni«tl»»'ilSb, -t 

©»«<5± C5ttttl©ttS^ A 9 - Z y 7lSt fjj * , l«#^f <So7in^i)) 10 
. (7^ i r/777^Iyf>7«V9ia) tJttt»C«JSt7CV* 

7*£<«2. C<5^iD, & # IS II <9 fll 18 0: . l»\yPC*I«l»tlSJti:»«t 

feScfi?:v#»ibu. aft, «t*©j:7c«**nc«8!i«i«tiBilU7i)fe*«j 
or , **«n®»*cj:o7«w«ifH»a!*i/7U*'y*. * * w c * ti or , * « at m c 

«ffl*l««f|E*7tl7ll«l)^«). t<5J;>ttlB|RtlH*-*?'3. 
C 0 0 8 3 ] 

?)|««lCflU7, flLilUi&b7gS3tiS*&tS'J , )^77ftitOr > i tQ*«t«-|JU7 
*§£fcl5lci>fi8Sl \ v K <5 f y 7-SI5C0: . ^41^11, 1 * <5 1 80 « *6 & IB IS 7 ft 7 I) 3 C 
KS?. CH7, : &fiaa\yK<?)5/ , J7^#^tlSIS l JtICV^7? : , \ vF4«* 20 

C 0 0 8 4 ] 

? ? . * . 5 ,, 7h5BAttt*7it?'<*'lEll*#B»»lQ , f'C»-37e*»lll»3iC 

nc, i t<<><fc-?-«fiS§i'\y ? * m%*.mnizmn3L&fto)iB&&.t fa ±t 2 . 

[ 0 0 8 5 ] 
[BftftttBEIhftt] 

070:. ±lE8SESyW«»fi5^rilfefiSft\yh , tffi^3!B^«ffie»^I ( A - F 7 < 7 30 
9 B»R1 ) 70«lll*ta.li7lll. 0i7tl7ll1f?I7 Ott, 8* Si IE ft S ( * 
0m) t#tUR(!)ffi»7'i777 2^, StMT'^X772<i)^IUJfArft^^T*^7 
^-t74^, BKt7 a -fX?72t[allcrtt21S) : E-'?76V. 58 Si 7* < 7. ? 7 2 IC 
ffi«U 7«HR©S2»ff£tfi78IJl\ v K 7 8ltl^7H2. ffi^y K 7 8 0: l!u 8 9 
75ft-?rFSr*l*.e©7iP) , ) < *mcl8y«l«»f*y*7ft7l)?. C<i>fiSSi'\yh , 780: 
£Jf BUtt 7 ?0ft»CH*7*l. BKt3«»7 , < 777 2J:«)ffl9f-7y 7 IC 7 ? C 
7tK'^?H. fiJR7 : *^X!77 2©iiaftlei5I (^BS) IC^tlT'-^Qtfzi 

**Kftie«i»ij®*HR<!>ifc*iHui*. sas'w k 7 8lC5al7£lSi/8^s^^ : 7>7T• 

a - -t * * ( H ft) \Z £ til . m» ; E-'5'7 60;yV-KT'^X7l§g)III7 

OQ^t-VBOCBttft. ^»f-?7 6^1]*6V*7K8 2lCO:[li£;»x#84ff:& 40 
') tt it U71U. UfaM 20;iatcflE#74V>:tlCI5]£*2. 
C 0 0 8 6 ] 

c s m m ] 

( X M 0J 1 ) 

* X » 0! ■* tt , 6 6 w t 96 <?> A I e O 3 ft<fc6*34wt%<5T i C ft % HBi'&1fe&& 9 
A I 2 0 3 - T i y 7 7 & « t ffi 1 1 . C © g $ « , JP 7 1 . 2 m m G> 5€ F* 3* 

«(5 0mmX5 0mm) lU^mtol^ftfcfcS)-?*)'), ^©SEIO:, ^^?>F77 
l J-( J F«ISli}l1um)tfflu*.ISSi0IICd;-5Tf®iajgR(x^O. 5 ~ 1 . 5 n m V 
SZJ;?lCtt±ir;tDIt$S?-ft7l»3. 

C 0 0 8 7 ] 50 
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C it « U . » C . 7»MJy79 7^JltCJ: , i. CrllCl/7X hAi'->t»ftL 
tt . l^7UA^->tYX9n7CHtA?-:>7tz:^J; , K B Kl a a 

3umfi807^5?B ( IB It Si ) t*a<S>*HHIII*tt3HICJt«Ufe. * fe , U <?> «g *i 

C 0 0 8 8 ] 

( n m m i ) 

*£»a-?tt . HlfeflJ 1 <?>S & * |B] U A I 2 0 3 - T t C^C 7 ^ v 7 XSSt fflll, *t 
<9 * « © * IB f'J * tt Z B C U 5>" Z J- A * - > t »fl? 0 . »C, C <5 1/ 77 I- A 5 - > t 10 
7X9nTSfitltSEft^>Iyf >7 ( R I E ) C^TIvf>7UU): 
C J; V . ttfflMffitlBfSU^. ivf >7CJ;-j7*ttc»aufeI(!>arttl OOnm 
1/7X h AJ->tB3tSUfe«, X A v * I) > 7 C <fc 'J , l73umg 

S(57;^^s ( a * a ) t**<?>*iB«>f«2iiic*«ufe. * & , c^seatn^iic 

i?r2 5utnmS9«SSI (*2<!>7^$?B) t * B U fc . 
[ 0 0 8 ?] 
(JtBffl) 

*Jt«ffl?tt . HJ&#Jl<9£«V|5]bAI z 0 3 - TtC^C7Sv77l«tfflU, *t 
<9S«<i>}ll ( 95 2 <5> £ B ) Cb7UAi'->tlSELit. ft C . :UP7UA>- 
^tYXniTtSRitSltt-f^Iyf >7 (R I E) C<t ■> 71 v f > 7 t 7 20 

c * c «fc ') . aaaatsaufc. xvf>7cj:-j7*aaiflic»isufea0a?tti 
c * y . it sumss<97;^^i ( a a a > t s « ® * m (Ii9ii) c«*t* 

. * fc , C®«ltli®±CJ»rZ5umfiS®«ail (552<97;b§^l) t Jf « U fc . 
«8*iII3y<fc^ftaBS ( * 1 Ji«fc&f»207^5?B) tt . & 18 © E C SB 1 5> £ B ) lc 
*«?4l7UUill, BUM 48 t IB St 7 fetf) c* a* nc»s»r ft C3W tt. 7^3?? 

C 0 0 9 0 ] 

Bgiaai*.±ie<2>st*ai. 2^ £ fc^Jt«^j0iirfto)«^icTi)T> 7«i©ie^(x 
s^asovi, 1 © * a iu i* & i+ 3 o o o am u t 2 1 0 0 0 a) 0 7 - 30 

[00713 

xaai. 2 * * e*jt««c-3 u t . ^ti^ft, 5 ft9f«t u , cn^ttti 
ft^ftffl^<?>aaciifJt«5ft^* + c3!iLfe. *t 0 & . jKtcuttJA-T 1 / n©» 

[ 0 0 9 2 1 

S*fl1 : 21 2 5 a / 1 OOcc 
HSS^J 2:2368ffl/100co 
it « « = 4 8 9 7 a / 1 OOcc 

J3l±OM£tt*»«iBB«J»«J: , ?C. Jfc««l?tt . iS»^<9A-7< 0 7 40 

ft£#. *a«l?tt, /t-f <H«*4»HJ«?ft, S«o>;i>#£#*3=<|o]±Ufc. 
[ 0 0 9 3 ] 

* . »«54Bnm©*tB«***Za*:RVRl!tlll)7tt*«';*tttffllvfe. 

st^E';ilin7, «^^tt/J\te»^Rf * c u r e otd,e r j tffiufc. 

t^aa.RaaoaHiaaiiJtafloaHaa^Ha^tt^a'^tsttc^taau 

[ 0 0 9 4 ] 

c j; fti*. aai«ia»aa®xiia cj-f <>7iv : /i) ?k«<xii (k 
i'- | j>7iv7i) ciearftfeMgmjft\yHfflsa^tg«7-fti. at. ss<?h 50 
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i/ - y > 7 x y yui c a 7 ^ ^ ^ « v © « « « * «t « r ti z * «) . Jtsy^iiiTttfliis 
»«iiBicsnAffitiBttr7(icxinQ*d.ai«iii9SByM«tftiftii?a7ctt. 
[ 0 0 ? 5 ] 

* *. . «jjy**t*a*jiai!iflf«*iicj;-37at>**, ? 9 \y ~z® 

[ 0 0 9 6 ] 
C 0 0 ? 7 ] 

C©J:7C**BHlCJ:*lBr. 95 I S>VU7^WLfett55<9ffifi'\yh , tt?&£?-2?Zht1& 

[ B 1 ] (<x)l*a$ll\yl J fflX : 7<^r<i>#^80-?<fc , ), (t) BlS\y FfflX7^7 
##8t Y tl 3 Su S> A- UtHSB?* ') > (o) tt*§F*<i>«S6#£«t ffirwan?* 
3 . 

[023 l/-tY-*>7Iit«j««)i:fvt0-f 
[H4]*«*Il0-&tatr J PlllH-p»>Z. 

[06] (a.) ~ (c) ft. ajSia«tlB*t3fe«)<?>Xyf>7t»ri««BH?») 
') . (oL) tt , v?7lttQ«Iy f >7l«J;Si*Iy f >7tRt*IIB?>i 

I . 

[07] *ftmic* 1 iE««#iE»^s©Hf HE?*) ? . 
[H^&bb] 

1 C7^y 7 *tt 

2 SfifiH 

3 sssi 

4 *ttfln 

5 u > 7" 

6 u - 1» e - u 

10 fiaH\yh"X7'(7 

1 1 17 • ^7'J>7I ( A B 8 ) 5t4"FI/-* 

1 2 H# ^SlIBi! 
13 fSSOffifE 

2 0 A - 

3 0 Y - =1= > 7m (C3W) 
3 1 Iv/A 'J 

32 «-f/H(:?*U-ys>) 

41 *Ivf >7I 

42 «X y f > 7IB 

5 1 Y X 7 I 

6 0 
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[H 7 ] 




[SUB] TflM5SM0fl24B (2003. 10.24) 
C^SBffliE 1 ] 

jE*fftSSi£ ] BBIfflS 
[ « iE « ft 3» I * ] ft&m%.Q>&@ 

[iftlf a*QEB] 

[ a * jr 1 3 

iUCffi«i1 <?>£ffl*iiJ;&f$52<5>£I]t#U. *fc/«ill'?>Z7 , i-?**ff]» 

[ a « js 2 ] 

ft&ttn«ffl*inii!*ttlZH*9«lttt3X,-?l)7a*fl1 CiE«<i>»iafiaSl'\y h'fflS 
[ a >K JS 3 ] 

JKi IE US 8'J *6 , »lE**®*1©£IBM<&«R®**Cieit7-*l7»';. 85!E««&IC 

*«2«na»»';S7mi7i)?a*jRi s£tt2icieti!<i)Sigfi&si\y pise, 
c a 5K JS 4 ] 

Bu!5&&ci>$t«<i>£4l* t By 15 S 18 <?> «• 8J # IC , JlSIHII^ v P t««tU7C 

kh^*l7u ? a*« 3 icseti!<<>»K Bast's y Knit. 

[ a 5K JS 5 3 
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WI5S«IUtt7 ; 7'f^>K7-7»fr^r^Tl)36S5l?JSl»^4^lirfl.»IC!e«!©S 

[ a * « 6 ] 

«att*Btt,aa77>r*>K7-9ttao7ii3aftjB6ciEB:<j>»Ktttt'\yF 

ffi & t5 B 

[ a 5K ffi 7 ] 

j h am 6®i)»'*i» c:istt®aBiB»\ y f a*«. 
C S8 * JS 8 ] 

[ SS * JS 9 ] 

80 IE « « K I* . 7^§?tHJ»J«r*l7WZa**.8#>J 8<5l»r*l#ClE*©JIBI«« 
\ y F JS S * . 
[MXA1 0 ] 

*!i £ 8 H 4MB IS . HIES«©!B1 0£BC»«7fl.feGflff*irJ;C*/*fel*iaSi<!>rt*-> 
IC<fco7^H7ft7l)?SI«Jl1 »>5 9 <0l)TtLtHCUn<0»mm9L\v F B*tt. 

c a * « 1 1 i 

1R IE 3 Bl tt *R I* . B5 IE & « © « 1 <5ilHI8cEi?tlfe4lAJ->CJ:T7*iril7 

u ? a** 1 # «t ?©ur*i#ciEi{<p»a'*a\y k «*«. 
c a * js 1 2 ] 

if5!ES«IS< 7 h 5- ? f * y 3 - A <f h' » Y> Witt 7 ft 7 I) 3 a # JS 1 » >i 1 1 <5 11 f tl # 
CSE«!<?>»ffiS&a'\yFffla«. 
[ a 5K JS 1 3 ] 

SO IE IS SO a f§ IS > 9aiE»1<9ifflC?iri)-?. iHESlBUa^ta^WIfe^cailESfficag 

^r*i73t^§ , jji-?$=nisiciEi*rft7i)?a5KJSi 1 2®urti»cc*©aa 

[ a *JS 1 4 ] 

aiEaR^waos^cwyaTHiutaflitt. 3 o o umx3 o oum<9*§F>a«ica 
*ft3X*7©ies*«nciES7ft7iizBjfcjJi8 **.is4ciE*i!G>s®fiaa'\y f a 

c a x js 1 5 1 

H!E&«g>J?7IS. 4 0 0 U m JH ± 1 200umJ!lT7'»>Za*Jfi1»«J14<S>l)rft» 
Cffi«<P»B«a'\y F ft&tt. 

[ a * js 1 6 ] 

a * ji i » "5 1 5®urti»ciB«!®a««a\yFfflS*»"5*fflr<ifefy7a*>£ 

soiEf v7»»« <oaatta«<o±^ c«ag»jifeaa/«tg h7>^i-t*^v. 
t«i*,;fefiaa'\y f . 
[ a * JS 1 7 ] 

a * js 1 # n 1 5<?>iir*i#ciBi{<paaw»\yFffl**#«j»iJr*ifefy7 j *a>{ 
mtif v 7-&% ofiuiESEiiaBgo±:ft cff?ifr?*ifegs/iiaft h?>x? i-t«^vti 
ffliEKa^yFCJ:■^7a«<^>SEa/^l4*^70^l^1aasE»«t*r^aa«#>^, 

HulElEa«ftt8§ll)-rZ : E-'5'V, 
t ti*.££»«4tKttai. 

[ a * is 1 8 1 

«By««*iEattL-?ii2»«*a\yFa*a©Ktt^a?ft-37. 

a 1 1 c ¥ <t » a i Qiifi^j/iz^iitti/, n ie a 1 ©iBQajcaa/aaK? 

>7f i-t*^»ii7tiJiMS\v h"fflC7§y 7t«tistna^ 
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tSt'SMa\y K © II ft ft . 
[ a # JS 1 ? ] 

sa be is bu « *s rac . Mie»i©3EiHcaifi)T. «HBiB8ytt*8ttt^iRifewc«[ies«ci 

»rtl***Syft??Zttac8Ea*ftZa**18Cfc*0Ktt£ft. 
[ tt $ £ Z 0 3 

«i§E»Hlttffit§BtSl*3imi*. 

tSt'»*JHl 8££tt1 ?CiE«f©Kftfift. 
C SS ft" JS 2 1 ] 

so sb i <9iH±cJi«t»ariiatJ5cs^. 

filEfSgUffi^tiEffit-ZlSl*. 

tat'«*«1 8S£t*1 ? Cl5*J!<5 8ft£ft. 
[ a * JS 2 2 ] 

ftilEYX^t*, 7 * K U V 7 K » >J »« t A I ■ * « 1 ?*fett2 1ClE«!<?>Sft^)*. 
[ » * JS 2 3 ] 

ii <5iiutc»«tnitst>a«jsi 8 * £ t* 1 ?ciets!<?>s*ftfift. 

[ sS * JS 2 4 ] 

ifiiB«*tE«riitc«ii7, 77^>hY-n»«nix«i 8 2 

3©ur4l»IClB«©»ft»*. 
[ a ft JS 2 5 ] 

auiEia/eaa h 7 y -y** tegt aac, « iE«««<D*it¥fflftrii 

it3t'l*JSl 8 # «i 24Qlirtl#IClEtt<?>Sftfift. 

[ a * js 2 6 ] 

«IlEft«BI©fffl<bYftfe*II<5¥Iffliafitt2nmWT?^ia*Jl25CgB«!<5«ft^ 
ft. 

[ a * JS 2 7 ] 

ttGftftHtt7ArS?#iSf»JK?4l?l)ZI*Al 8 » * 26©l>rft#IC§ef*<i>&ftfi 
ft. 

[ a * JS 2 8 ] 

mB&WL<D% 2©3Lli?SfJf U T. M IB £ « t ft < t J I S t SE C S 3 * 2 a * JS 1 8# 
>i 2 8«Pl»r*l#CE«?)»ft^ft. 
I 2 ] 

[ » Z *} & JS § £ ] 0 0 0 6 
t 0 0 0 6 ] 

B$S \ y K <f Y 1 0 I* . 01 (c) C5i?-*lZ*7«*«fcafc*1#>JH1 ( fe ) C 

£o7tt8Ytl3. * SS # S tS 1 tt . £UCT<5«»1©3EI1I (y-7<>7ly ! /l9 
1) V820)tl (hM'J>7ly ! /l9i) t*l/7UJ. « 1 ± . * SB £ tt . 
95 _2_<9 £ II "E rg«<?>&® (top foLce) J ^»U, 55 J_cj> £ 1 1 r £ « a> ft ! ( 
iottom fotce)j V ft "t 1 z Y V T J . 
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[ftffiB] T tt 185 1J3 20B (2004. 1. 20) 
[¥S6fflZ 1 ] 

[HljEttftttB*]tttttt*<?>ttH 

cm i<5 nt] 
[ w it si 5^ <p e a ] 

[ a * tt 1 ] 

IE 55 1 ©£lll<l>fflCKt7*l**llltt»'\v Fffll«?»io7. 
S9iB«»««ffSE»r*lfe»iE**9»1<!>illlta>Tia<b^*l^«ll«t«IJt. 

suiEffiiitiioi^c^a/saa h7>x^:i-i>-*3-#Ptt?ii38iifiKtt\y h*ffls« 

a 

t tt * tt 2 ] 

tt!E&fx<9m«s>& « tt . nsE%«9^»ttc:. *sj»iia\vFt«)«tu7c 

ttW**l7l)Ztt*ttJ_CiEtt0»ttBI»'\vKtttttt. 

c m * tt 3 ] 

v K tt S tt . 
[ tt * tt 4 1 

mtz&mm&, fi!E77^>t-T-7ttiT7uz a*ttjLc8Ett<s>»iittft \ v k 

HSffi. 
[ tt * * 5 ] 

ttsEfflUBSl*. 7*^ *»**<17U Z a*ttjLCiEtt<9»tttta / \ v K ffltttt. 
C tt * A 6 ] 

a is tt ai a tt i* . so le s *g <5> » 1 9±Bc»ar*i*.ia»» < fc&/*fetti2iaj©A^-> 

C*o7*tt*:tl7l)Ztt*Sl » * JL© I) 7**1 acSEtt^tttttttt'V v h'fflSfi. 

[ tt * a 7 ] 

II IE IS » tt 48 tt . tt lEtttt© 55 1 <9iJLCEf 7 tlfeil A *->ICJ;^7fcE7tl7l> 

i tt >k tt 1 » m_<5 u r *i » c S2 tt © » is as * \ v k a a tt . 
c tt >r jb 8 ] 

tt IE tt tt I* . 7*§^f ^i-A-f K » * » tt 7 tl 7 l) * tt * tt 1 » <4 JL© U f <l » C 
lEtK<9 MBSfiStt \ y K tttttt. 
[ tt * JS 9 ] 

tt IE IK S'Jffi *S I* . iei19ilC«U7, ttffittlSltttttttfrttZfeWCffliEttttca! 
»7*L33taffJJt-?$ ! Zffiaclea7*l7llItt*«1»>ii<5l)? , ft#CiE«©»lltt 
tt \ v h' tt tt tt . 
[ tt * tt 1 0 ] 

ttiEttR<?>tttt<!)*^ciJ i ;a7>j*L*.tt«tt. 3 o oumx3 o oum©J€»mttctt 

*tl3£?=?o>iEfl«J!£l*]IC§Eit7*l7l) 2 tt * tt JLiL£_£_2JU IE tt! © » K 6tt tt \ y K tt 
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I a « JM 1 1 ] 

fflCtttt®*?!*. 4 0 0 um>Ul 20 0um*T?»>3a*fll1#»J 1 0 ® I) r tl » 

cetKomiiBtft \ v k ntfl. 
c a * a 1 2 ] 

a*Ji 1 » "5 1 i ® iirti»iciE«t;<?)SiHiaa\yKfflS«»^«-i>jrti*,fy7 , s«^ 
c si m m 1 3 ] 

a*n 1 ft u, j_2_© ufiia cieU!<<)»KBaM\ y h , fflg«;tM;3-sy?ti;feyy7-&*5* 

lu£fy7-S«©IilE«g!Sl©±^ICr^rtlfemS/fiSaK : 7>X7*a-^*^Vtt 

*,fcffi»\yh"*. 

S!isE^iaa^yh•lc*- 5 •^ffi?fici)l^^/^l*^fi^^^l^^iKSIESiSt^f?lE^«#v, 
«iiESE!l«#t»»t3t-**, 
t «*,fc§B»8*ffi»lfcf . 
[ m * Jl 1 4 ] 

a^wwfriEfitjiTuzBMBi^vh'fflSttGimaft?*^-?. 

iUCffittll <l>£II»J:&fa2®£IHt*U. lu IE B 1 <5±IB©«C«a/Kftl>7 
fflE*fc/«fth?>;i7'a-?*3-tElt3J»C. SO IE 8 « <9 S5 IE a 1 © £ IB fl> « C 

a»i)T*itE»8!i*i«tifiBi»rtLTu?inta , jj; , ?cftiiKtJtiit7ia^. 

a v . 

ts», 

he nam* a. »ie>«(Pgi®£Big>tt&<pmjiciE«rft-?»'j. »o. aiEtttt 

[IXAl 5 ] 

tflESBIAffil*. »iB*1©£BC?irl)7. flteMMtt«ttt*B3fc*&CJnSe**C8R 

atuzjfctfiyji^frZtticEJlttiZttsK jS±j_ic is to <o H it * ft . 
c a * jb 1 6 ] 

■ tea»«nat**t*A*-»t*t3 y 7 7 1 mi IB a 1 ©iiicr^t ua^, 

fflEBl©£n0?^»a7Z2?a:&tl7l)$n)16«tXvf>7tZl8*. 

tst'tt* jb 1 4 a *. a 1 5 c le « © h a a ft . 
[ a * ji 1 7 ] 

fluiEai 0£ia±cjiii-t»jstzi«t5Ec3*. 

flillMif IB lit I IttlX . 

ffiEM»Jtt«t«£tZrt*->t*t3777tJRESK±C^tZie*. 
BulE»K<5?-trIiiEY77-?a^tlTllSl)?lSStXyf>7tZIfM>:, 
tSt'»* Jfi 1 4 £ I* 1 5 C IE « Q> H lit a ft . 

c a * a 1 8 ] 

S3 IE Y 7 9 t* , 7 * h U 5/* 7 K ft * W*HX t tl I a 5fc ffi 1 6 * fett 1 7 IC IE to © H it t ft . 

c a x a 1 ?3 

AGin««tGlltZiaot. «IE«8y*«t*3£t7A*->t*tZSfeBlt)BlE 

a 1 ©ii±c»atu«t8t<i* « 1 4 * *l i* 1 5 c lew 9 » it n ft . 
c a x js 2 0 ] 

fflc«ffl*«tE*tii*c35(i)T. ?7^>hT-nr^ti a * jb i 4 a s 1 
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[ tt * A Z 1 ] 

IOE«ll«©f«<bttife*lll©¥IBailttZnm*T?»)21l* ffi 1 4 ft S 2 0 ® u y 
[ IS * * 2 2 ] 

*lfiieitlItt7^?»m»a*tl7llZ SSftJS 1 4 &JS 2 1 9UrtlflC§5tK<9«fta 
ft. 

[ IS * JH 2 3 ] 

l»E*«<!>a2<!>£nitflUBUT. »lE**t*<rzitttRCS3r3 tt « « 1 4 

S 2 1 o u 
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